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ERRATA. 


Pages  18,  IB,  (or  Achrotticham  read  Aoro»tiohum. 

Pftge  119,  title  PTERWOFBYTA  HAWONEHSES  should  be  PTBBIDOPBYTA 

BALCOSESSIA. 
Page   120,  first  para^aph,  omit:    "and   for   ons  period  of  thirUfto  daja  whils 

the;  were  at  the  higher  altitudes  the;  encountered  oonstant  heav;  tkIii, 

day  and  night,  an<t  in  this  time  never  saw  the  Bun." 
Page  121,  line  0,  Bleohnan  should  be  Blecknum, 
Page  181,  line«  20  to  22,  omit:  "it  being  a  mass  granit«,  marble,  whit«  t|twris 

and  with  some  schist-like  rock," 
Page  122,  line  9  should  read  "related  genera  such  as  Froaaptia  and  Aorotomt, 

and  in  Plagiogyria," 
Page   125,  under  DENNSTAEDTIA,  hypolepotd  should  be  hypolepidioid. 
Page  126,  line   10,  omit  the  comma  after  alaiam. 
Page  128,  line  7,  diplaaoideis  should  be  diplaxioideis. 
Page  129i  line  5,  ecolopendroid  should  be  acohpendriaid. 
Page  12D,  line  19,  dtplamoiiieia  should  be  diplaeioidtis. 
Page  131,  line  20,   transeuenliblli  should  be   Iratiaeuntibug. 
Page  131,  line  24,  Eataat  should  be  Eitetat. 
Page  135,  line  14,  Antroplum  should  be  Antrophyum, 
Page  136,  line  3,  Rhiaomata  should  be  Rhiisomate. 
Page  136,  line  25,  obtvtiB  should  be  obtunen. 
Page  137,  line  23,  Sew  Calodonia  should  be  ft'eio  Caledonia. 
Page  13R.  line  B,  haswopicia  should  be  hasicopica. 
Page  139,  line  17,  membraneceia  should  be  memhranaceis. 
Page  139,  fourth  line  from  bottom,  tMy  should  be  their. 
Page  146,  line  2,  semicolon  after  crasao  should  be  a  comma. 
Page  146,  line'   12^  abovalia  should  be   obovatia. 
Page  147,  line   1,  SCHIZAEACE.^  should  be  OSMUNDACE^. 
Page  148,  line  3,  Kge.  should  be  Kne. 
Page  151,  in  list  of  illustrations,  Polypodium  caloplebiam  should  be  Potypodtum 

eahophlebwm. 
Page  164,  line  6  from  bottom,  (or  trunctailoba  read  (r«ni!<tlo6o  Pres.  Epim.  (1849) 

77. 
Page  177,  after  line  9,  insert: 

"C.  splendens  (J.  8m.)     This  splendid  species  seems  to  be  common  in  the 

islands. 

"Luzon,  Rizal  Province,  Morong  {Loher). 

"Mindanao,  Davao   [Copetand)  ;  Surigao  (343  Bolster)  ;  Lake  Lanao  (603 

Mrs.  Clemens] ." 
Page  188,  line  9,  for  Aapldium  melanorachia  read  Atpidium  melanorachiB. 

The  secona  paragraph  should  read:  "The  form  which  I  have  identified  In 

Bull.   Herb.   Boiss.   VI,    ie06,    1001,   with   D.   Smithianum    (Bak.)    Diels   is 

distinguished  by  the  shorter  sori,  which  touch  somewhere  before  the  sinus, 

by  the  rough  scaly  rachis  armed  like  the  coste  with  sharp  prickles,  and  by 

the  more  truncate  lobes.     I  have  this  later  from  Ceylon."  etc. 

Add  to  the  footnote  for  U.  dolichoeorum  Copel.  the  reference  p.   103  this 

volume. 
63494—5  V 
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VI  ERRATA. 

Page  20fl,  Memionitie  proHfera  Retz.  should  be  Hemtonitis  prolifera  Retz. 

pBige  207,  under  Dryopt«ris  stenobasis  C.  Chr.  after  pinna,  insert  "attenuated 

gradually  to  the  base." 
Page  208,  under  Dryopteris  Luerasenil    (Harringt.)   C.  Chr.  impleatihiia  should 

be  implentibus. 
Page  260,  last  line,  for  vnderscribed  read  undeacribed. 
Page  264,  line  8  from  bottom,  erase  stamen. 
Page  284,  line  I]  from  bottom,  for  Mears  read  Meams. 
Pages  357,  371  and  400,  for  Koordersiodendron  pinnatum  Engl,  read  Koordirraio- 

dendron  ^nnatum  (Blco.)  Merr. 
Page  372,  Artocarpus  cumingll  Tree,  should  be  ArtocarpuB  cumlngiana  Tree. 

The  following  errata  occurred  in  the  make-up  at  the  printing  office 
after  the  last  page  proof  had  been  read : 
Page  251,  line  11,  for  expidition  read  expedition. 
Page  255,  line  2  from  bottom,  for  Mindor  read  Mitidoro. 
Page  266,  line  11,  for  Stepf  read  Stapf. 

Page  268,  lines  12  and  13  from  bottom,  erase  from  "longis"  to  "oljovate"  inclusive. 
Page  278,  line  14  from  bottom,   erase  entire   line   except   first  word   and   insert 

fa«tu<wu8  (Muell.  Arg.)  F.-Vill. 
Page  290,  under  Schefflera  foetlda,  line  3,  for  4-rariter,  read  4,  rariter. 
Page  294,  under  Vaccinlum  hutchinsonii,  line  4,  for  pause  read  pauee. 
Page  295,  line  14.  for  axiliary  read  axillary. 
Page  2S6.  last  line,  for  botanists  read  botanist. 

Throughout  the  paper  entitled  ORCHIDACE,E  HALCONENSKS.  wherever  the 
citation  Ames  orcbidacese,  faso.  2   (1907)  tTted.  occurs,  read  the  date  1U08. 

Page  311,  first  line,  for  orchirds  read  orchids. 

Page  313,  fourth  line  from  bottom,  Merlllii  should  be  McrrlllM. 

Page  318,  line  8,  for  Bonpl.  3:  222   11885)  read  Otia  bot.  Hamb.  54  (187S1. 

Page  320,  line  14  from  bottom,  (1882)  should  be  (1822). 

Page  322,  line  6,  for  0.  aporaphylla  read  0.  aporophylla. 

Page  326,  lines  8  and  18,  for  Galanthe  tTtplicatia  read  Calaatke  triplicala. 

Page  326,  line  9,  for  Orchia  triplicatis  read  Orchia  triplicata. 

Page  327,  line  11  from  bottom,  for  n.  s.  4  read  set.  3,  4. 

Page  328,  line  2,  for  alagenais  read  alagense. 

Page  334,  line  14,  for  spedmenta  read  specimens. 

Page  -t35,  line  II  from  bottom,  for  var.  angustun  read  var,  angustum. 
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Journal  of  Science 

Section  C.  Botany 


JANUARY,  1907 


THE  COMPARATIVE  ECOLOGY  OF  SAN  RAMON' 

POLYPODIACE4;. 


By  Edwin  Binoham  Copelahd. 
{From  the  Bureau  of  Edttoalion,  Manila.) 


INTRODUCTION. 


■  Contemporary  biological  science  is  working  toward  two  ends,  namely ; 

(o)  The  reduction  of  the  processes  taking  place  in  living  things  to 
understood  reactions  of  chemistry  and  cliangea  of  physics;  this  is  Phys- 
iology. 

(d)  Assuming  the  existence,  of  living  things,  the  causal  interpretation 
of  the  forms  they  assume  and  the  elucidation  of  their  relationships;  this 
is  Bionomics,  sometimes  called  "Evolution." 

The  arpplication  of  principles  established  in  the  study  of  physiology 
to  the  problem  of  bionomics  is  called  Ecology.  Ecology  must  work  most 
directly  and  clearly  toward  its  ultimate  aims  as  a  part  of  bionomics — that 
is,  the  interpretation  of  form  and  structure  and  the  elucidation  of  genetic 
affinities — if  its  systematic  aspect  is  duly  and  strongly  emphasized.  That 
is,  ecological  work  will  contribute  more  evidently  and  directly  to  the 
progress  of  bionomics  if  its  subject  is  primarily  a  homogeneous  group  of 
organisms,  of  whatever  rank,  than  if  the  theme  in  the  foreground  is  some 
geographical  unit  or  some  factor  of  the  environment.     Such  a  piece  of 

'  San  Ramon  farm,  Mindanao. 
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work,  for  instance,  was  Brenner's  "Klinia  und  Biatt  bei  der  Gattung 
Quercus."  ^ 

When  geographical  can  be  added  to  genetic  unity,  then  the  influence 
of  local  diiferences  in  environment,  in  the  selection  of  adaptive  pecul- 
iarities and  the  evolution  of  species  should  he  especially  clear  and 
instructive.  Such  a  combination  of  unities  is  usually  impossible  in  a 
work  of  any  scope  because  of  lack  of  material.  However,  the  homoge- 
neous family  of  PolypodiacecB  has  presented  to  me,  within  the  radius  of 
an  easy  day's  walk  in  the  wilderness  back  of  San  Eamon,  Mindanao, 
material  sufficiently  ample  to  allow  me  to  draw  a  variety  of  conclusions. 
While  directly  engaged  in  collecting  on  one  visit,  and  on  excursions  at 
irregular  times  as  official  work  on  the  physiology  of  the  coconut  per- 
mitted on  a  second  one,  I  collected  in  this  neighborhood  186  species  in 
this  family.  I  do  not  know  that  any  other  family  anywhere  in  the 
world  will  yield  such  an  amount  of  material;  certainly  no  other  will 
yield  material  so  diverse  in  form  and  adapted  to  such  varying  local 
conditions. 

In  this  family  are  xerophytic,  trophophytie,  mesophytic  and  almost 
hydrophytic  plants.  It  includes  terrestrial  and  epiphytic  herbs,  vines, 
and  subarhoreous  species;  with  a  remarkable  number  of  peculiar  adap- 
tations to  special  conditions,  such  as  the  humus-cups  of  Thayeria  and  the 
ant-chambers  of  Lecanopteris. 

Such  remarkable  structures  as  the  two  just  mentioned  have  ever  been 
favorite  subjects  of  study;  but  of  greater  real  importance  than  the  study 
of  these  curiosities,  interesting  because  ot  their  rareness,  is  the  causal 
interpretation  of  more  common  phenomena,  such  as  length  of  stipe; 
its  articulation ;  the  presence  or  absence  of  indusia ;  the  permanence  of 
root  hairs ;  and  ciliate  or  serrate  margins.  For  the  explanation  of  each 
of  these  characteristics  this  family,  as  developed  at  San  Eamon,  furnishes 
concurrent  evidence  in  two  or  more  genera.  I  believe  that  the  applica- 
tion of  rich  material  to  such  everyday,  but  tflo  often  ignored  problems  as 
these  will  be  regarded  as  a  real  service.  The  range  of  forms  and  habitats 
could  have  been  widened  by  including  some  of  the  neighboring  orders, 
taking  in  the  aquatic  Ceratopteris,  the  climbing  leaves  of  Lygodium,  the 
arboreous  Gyaiheacem,  and  the  peculiarly  xerophytic,  sometimes  rootless 
Hymetwphyllacete,  but  the  sacrifice  of  genetic  homogeneity  is  too  great 
a  price  to  repay  me  for  extending  to  this  wider  field. 

The  subjects  in  this  paper  are  taken  up  in  the  following  order: 
I.  The  origin  and  geographical  affinity  of  the  San  Ramon  fern  fiora. 
II.  Local  physiography  and  classification  by  environment. 

Ill,  Adaptations  to  common  environment  and  to  special  conditions, 

•IV.  Systematic  application  of  the  results, 

'Fiora  (1902),  90,  114-160. 
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,    THE   ORIGIN   AND   QEOGRAPHICAL  AFFINITY   OF   THE   SAN    RAMON    FERN 
FLORA. 
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List  of  >ipedef  with  geographical  range — Continued. 
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Li»l  of  species  iirilh  gKigraphieiil  rnnpf— Continued. 
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lAst  of  species  with  geographical  raiiij^— Continued. 
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The  local  species  and  those  confined  to  Mindanao  are  valueless  in  a 
statistical  study  of  the  afRnitres  of  the  flora,  and,  in  the  same  connection, 
the  species  confined  to  the  Philippines  may  best  be  regarded  as  endemic 
and  left  out  of  account.  There  are  tiien  left  139  species  known  to  occur 
outside  this  Archipelago. 

Every  one  of  these  131)  species  is  Malayan,  31  of  them  being  known  in 
China,  Japan  or  Formosa  also.     Nearly  half  of  these  31  are  known  only  in 
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soathern  China,  including  Hongkong.  Their  migration  northward  into 
that  region  was  almost  certainly  !n<lc])en(lent  of  that  into  the  Philippines. 
Of  the  few  remaining  epecios,  a  few  stop  at  Formosa  and  a  few  others 
reach  as  far  aa  Japan.  Of  the  entire  139  species,  only  a  single  one, 
Pteridium  aquilinum,  the  most  coBiiiopolitan  of  ferns,  has  such  a  dis- 
tribution that  it  could  aa  we!!  be  regarded  as  an  immigrant  from  the  north 
aa  from  the  south.  Since  it  is  impossible  that  many  other  ferns,  and 
improbable  that  any  others  have  come  to  Mindanao  from  north  of  Luzon, 
it  is  likewise  unlikely  that  Pteridium  is  an  immigrant  from  that  side, 
especially  since  we  have  here  the  lanuginose  form  usual  in  the  Tropics. 

If,  as  is  commonly  done,  we  picture  the  migrations  of  plants  as  waves 
rolling  on  to  a  land  from  all  sides  on  which  it  has  points  of  biological 
contact,  we  should  expect,  on  geographical  grounds,  to  And  such  waves 
to  have  rolled  on  to  the  Philippines  from  Malaya  on  the  south  and 
Fonnosa  on  the  north.  The  strength  of  these  waves  must  depend  on 
the  ease  of  migration  and  on  the  "pressure"  of  the  flora  back  of  them. 
The  character  of  the  waves  must  be  determined  by  the  partial  presssure 
of  the  different  constituents  of  the  parent  flora.'  The  ease  of  migration 
depends  upon  the  distance  and  the  natural  obstacles.  Wliatever  their 
means  of  travel,  fems  readily  cross  bodies  of  water,' 

From  its  greater  proximity  and  its  incomparable  wealth  of  ferns, 
it  was  easy  to  expect  that  Malaya  would  furnish  by  far  the  larger  part 
of  the  San  Ramon  fern  flora.  Still,  I  did  not  at  all  anticipate  that  the 
entire  flora  would  prove  Malayan,  and  I  know  of  no  other  case  of  any 
very  rich  flora  which,  aside  from  endemic  species,  is  derived  entirely 
from  immigration  from  one  side.  Nor  does  the  endemic  element  really 
constitute  an  exception  here.  Polysiichum  nudum  belongs  to  the  cos- 
mopolitan "aculeatum"  group.  Loxogramme  conferta  is  a  very  isolated 
species  hut  in  a  Malayan  genus.  Two  species  are  placed  in  Schizostege, 
a  genus  hitherto  known  only  from  Hawaii.  Schizostege  seems  to  be  a 
generalized  type,  intermediate  between  Cheilantkes  and  Fteris,  and  its 
discontinuous  distribution  may  be  another  evidence  of  antiquity,  the 
Hawaiian  fern  flora  being  strongly  Austro-malayan.  The  other  local 
fems  all  belong  to  groups  characteristic  of  the  islands  to  the  south. 
This  is  no  less  true  of  the  14  species  peculiar  to  the  Philippines,  of 
which  only  Psomiocarpa  apiifolia  is  without  very  close  Malayan  cousins. 

The  non-poly podiaceous  fern  flora  yields  altogether  harmonious  evi- 
dence, A  notable  example  is  Dickaonia  chrysotricha  Hassk.,  the  genus 
not  being  known  hitherto  from  the  Philippines. 

The  conclusion  derived  from  the  study  of  the  San  Ramon  collections 
is  applicable  to  the  whole  of  Mindanao.     I  have  at  present  fully  100 

'  Of  course  the  effectiveness  of  migration  depends  also  on  the  power  of  the 
migrants  to  live,  with  or  witlioul  modifinition,  in  tlie  new  environment. 

'Treub:  Notice  snr  la  nouvelle  flore  de  Kraltatoa,  Ann.  Jard.  Buitern.  (1888) 
7,     Schimper:   Plant  Geoefaphy,  Engl,  Translation   (1903),  80. 
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Polypodiacew  from  various  parts  of  the  island,  which  are  not  known  about 
San  Ramon,  If  these  be  coneidered  each  by  itself,  there  is  not  one  which 
can  be  regarded  as  a  probable  immigrant  from  the  north. 

To  return  to  the  wave  figure,  we  see  that  no  wave  from  north  of  Luzon 
has  brought  any  ferns  to  Mindanao.  Of  the  many  waves  from  Malaya, 
some  have  reached  only  to  Mindanao,  a  few  to  the  Visayan  Islands,  the 
greatest  force  of  them  to  Luzon,  and  a  few  still  farther.  It  is  not 
irrelevant  to  point  out  here  that  the  Malayan  element  is  little  short  of 
absolute,  even  in  Luzon.  One  hundred  and  twenty-two,  or  80  per  cent, 
of  the  San  Hamon  ferns  with  the  outside  distribution  of  which  I  am  at 
all  acquainted,  occur  in  Luzon.  Beside  sharing  such  a  proportion  as 
this  of  the  ferns  of  the  southern  Philippines,  Luzon  has  many  charac- 
teristic Malayan  species  still  unknown  elsewhere  in  the  Philippines. 
Beside  these,  it  has  a  few  Himalayan  species.  Since  the  accepted  distri- 
bution of  some  species  such  as  NephTodinm  flaccidum,  Menisdum  cus-pi- 
datum,  etc.,  not  yet  found  in  China,  is  from  the  Himalayas  through 
Malaya  to  Luzon,  and  many  species  have  this  range  and  China  in  addi- 
tion, it  is  not  imlikely  that  plants  now  known  only  from  the  Himalayas 
and  Luzon,  or  even  from  these  and  China,  have  at  some  time  been 
continuously  distributed  through  Malaya.  Therefore,  the  existence  of 
these  species  is  not  in  itself  strong  evidence  of  a  direct  migration  between 
Luzon  and  continental  Asia. 

There  are  a  few  ferns  known  only  from  Luzon  and  the  regions  north 
of  U :  Polystichum  varium  Pr.,  P.  deltodon  Diels,  Nephrodium  erythroso- 
rum  Hook.,  Atkyrium  anisopteron  Christ,  and  Plagiogyria  stenoptera^ 
Diels.  Of  these,  Polystichum  varium  is  as  likely  to  have  originated  in 
one  part  of  its  range  as  in  another.  The  Nephrodium  is  at  likely  to  ha\e 
migrated  northward,  because  the  greatest  development  of  its  genus  anl 
section  {Lastraea),  is  Malayan.  Plagiogyna  is  most  prolablv  »  nirth 
ward  migrant  from  Luzon  because  the  Philipp  nes  have  ab)ut  \s  manv 
species  in  the  genus  as  all  the  rest  of  tht  world  Finally  noodiiarlta 
radicans  has  been  regarded  as  a  northern  element  of  this  flora  but  our 
plant  is  intermediate  between  the  Japanese  anl  Formosan  form  (H 
orientalis  Swtz.)  and  the  widespread  typi  al  form  f  lund  m  Java  tl  ere 
fore,  it  is  strongly  probable  that  the  Jipanese  plant  was  derived  from 
Luzon.  The  boreal  element  in  the  fern  flora  even  of  Luzon  is  then 
exceedingly  insignificant.'' 

I  have  spoken  of  the  Mindanao  fern  flira  as  unmigrant  from  Mtlaya 
The  greater  part  of  my  evidence  proves  only  a  close  aifinity  but  net  the 
direction  of  migration.  That  this  has  been  northward  for  the  fLins  as 
a  whole  is  indicated  by  the  high  proportion  of  enJemic  bpeties  (showing 
the  Philippines  to  be  not  truly  continental  islands    while  floras  are 

'This  is  by  no  meana  ao  true  for  the  *hoie  of  the  flori  of  Lizon  Some 
familieB  better  represented  to  the  north,  aurh  at  lo  npos  lae  ihow  reliti  elj 
large  mimbers  of  immigrnntB  here. 
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ultimately  of  continental  origin),  the  greater  aggregate  fern  wealth 
of  Malaya  as  compared  with  tJie  Philippines,  the  affinity  of  the  Malayan 
fern  flora  with  that  of  Polynesia,  Australia,  India,  and  even  Africa 
(showing  its  great  age),  tlie  scarcity  of  mammals  in  the  Philippines 
and  the  geological  evidence  that  Mindanao  is  younger  than  the  highlands 
of  Borneo.  However,  Mindanao  is,  for  its  area,  richer  in  ferns  than  any 
other  large  island  in  the  world  and  it  can  not  be  doubted  that,  in  its 
measure,  emigration  southward  has  occurred  and  is  occurring. 

The  comparative  share  of  Borneo  and  Celebes  in  the  composition  of 
the  Mindanao  flora  is  a  most  interesting  question,  but  one  the  present 
discussion  of  which  may  furnisli  tlie  future  with  little  of  more  final 
value  than  the  evidence  of  present  ignorance  of  the  flora  of  all  three 
islands.  This  much,  at  least,  we  can  establisli,  that  the  connection  with 
Celebes  and  presumably  through  it  witli  other  lands  to  the  south  and 
cast,  has  been  much  more  intimate  than  most  writers  in  this  field  have 
imagined.  San  Ramon  is  at  the  extreme  southwest  of  Mindanao,  from 
which  a  chain  of  islands  dots  the  sea  at  intervals  of  at  most  a  few  miles, 
quite  across  to  Borneo.  Several  of  these  islands  are  sufliciently  elevated 
to  bear  an  abundance  of  tree-ferns.  Migration  to  or  from  Borneo  looks 
exceedingly  easy. 

Of  the  San  Eamon  ferns,  Viltaria  minor  and  Polypodium  pedicu- 
latum  are  already  known  only  from  Borneo,  or  Borneo  and  the  Philip- 
pines. From  their  further  range,  Nephrodivm  intermedium,  Lindsaya 
scandens,  Syngramma  alismcefolia,  Monogramma  trichoidea  and  Polypo- 
dium Beddomei  may  be  regarded  as  added  evidence  of  connection  with 
Borneo.  Not  one  of  the  genera  notable  for  its  occurrence  or  develop- 
ment in  Borneo,  such  as  Matonia,  Syngramma,  Dipteris  and  Taenitis,  is 
at  all  notable  at  San  Ramon. 

Valid  evidence  of  floristie  affinity  with  Celebes  ia  furnished  by  Nephro- 
diiwi  diversUohum  (even  if  it  is  not  specifically  distinct  from  N.  canes- 
cens),  Nephrolepis  laurifolia,  Dennsiaedtia  erythrorachi^,  Pteris  opaca 
and  Polypodium  Sckneiden,  known  only  from  Celebes  and  the  Philip- 
pines. In  a  few  cases,  as  in  that  of  the  conspicuous  Polypodium  hera- 
cleum,  Athyrium  silvaticum,  and  Loxogramme  iridifolia,  Celebes  con- 
nects Mindanao  with  Java.  A  relationship  to  the  flora  of  the  remote 
east  and  south  is  shown  by  lAndsaya  pulchella  and  Odontosoria  retvsa. 
More  significant  than  mere  community  of  species  is  the  sharing  of 
larger  or  more  isolated  groups.  Lomagramma  is  probably  a  good  in- 
stance in  this  connection,  though  its  confusion  with  a  Leptochilus  has 
made  its  actual  range  dubious,  Thayeria  is  found  in  Luzon,  Mindanao 
and  New  Guinea. 

Judging,  then,  from  our  present  knowledge  of  the  distribution  of 
Malayan  ferns,  there  is  a  closer  affinity  between  the  fern  flora  of  San 
Ramon  and  that  of  Celebes  than  between  the  former  and  that  of  Borneo, 
in  spite  of  the  fact  that  the  geographical  connection  with  Borneo  is 
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very  evii^entiy  the  better.  The  fern  flora  of  Mindanao  aa  a  whole 
naturally  shows  a  stronger  predominance  of  Celebes  affinities.  The  most 
conspicuous  example  is  Acrosorus,  witli  one  species  on  Mount  Apo,  one 
in  Celebes,  and  a  third  in  Samoa. 

II.    LOCAL   GEOGRAPHY. 

San  Ramon  is  situated  on  the  Sea  of  Jolo,  14  miles  from  Zamboanga. 
The  coastal  plain  here  is  at  most  5  kilometers  broad,  and  at  least  50 
meters  in  altitude  at  the  back,  from  which  small  mountains  rise  abruptly. 
The  back  part  of  this  plain,  and  the  mountains,  are  clothed  with  virgin 
forest,  while  land  near  the  shore  is  for  the  most  part  in  cultivation. 
The  streams,  the  largest  of  which  is  the  Sax  River,  are  superfieial  on 
the  plain  to  which  they  add  more  than  they  erode.  Along  the  Sax  a 
flood-plain  a  few  meters  wide  has  been  developed  less  than  2  kilometers 
into  the  mountains.  Above  this,  the  river  descends  through  a  caiion,  in 
most  places  quite  without  any  level  floor,  the  walls  of  which  are  in  but  few 
places  too  steep  to  be  wooded.  At  the  head  of  this  caiion,  at  an  altitude  of 
300  meters,  the  river  forks,  its  two  parallel  branches  entering  through 
practically  impassable  gorges.  The  ridge  between  these  is  600  meters 
high  at  its  abrupt  lower  end.  This,  and  the  neighboring  ridges  and  the 
mountains  nearer  the  coast,  are  remains  of  a  plateau,  which,  6  kilometers 
farther  inland,  at  an  altitude  of  about  800  meters,  is  still  well  preserved, 
the  creeks  being  hardly  50  meters  below  its  level.  From  the  hack  of  this 
plateau,  altitude  900  meters.  Mount  Balabae  rises  abruptly  tn  1,200 
meters.    The  summit  it  flat,  but  small. 

As  I  find  it  convenient  to  classify  the  vegetation,  we  have  here : 

The  strand;  including  all  places  where  the  plants  are  subject  to  the  deposition 
at  any  time  of  salt  from  the  atraoaphere. 

The  salt  marsh;  only  a  few  spots,  the  only  fern  in  which  is  AchrosUchum 

The  savanna  wood    including 

(a)   The  low  jungle    low  plaies  near  tl  e  c  ast  wet  throigl  out  tl  o  dn  'ip'js  n 

(6)  The  parang  drier  1  wlanda  without  lar„e  trec^  whethei  as  a  result  t 
the  dryneaa  of  tl  e  s  il  or  because  the  treea  ha\e  been  remo>ed 

The  high  forest  {m  Jiraudi*!  sense)  a  fnrest  containing  large  trees  in  which 
there  is  a  prnnouneed  dry  season  this  includes  part  of  the  coastal  plain  and  the 
lower  mountains  and  ridgea 

The  ram  forest  a  forest  in  which  the  dry  season  is  broken  by  "^honers  and 
practically  no  plants  are  deciduous  this  includes  the  high  plateau  and  the  slopta 
,  of  Mount  Balabae 

The  mossy  fmeat  stunted  woods  with  an  exuberance  of  epiphyte*"  this  is 
rather  feebh  de-veloped  on  the  mam  summit 

Ijike  other  elassifltations  thjs  one  i''  artificial  the  several  divisions 
blend  thej  are  not  absolutely  coordinate  and  thei  are  not  units  hut  it 
IS  convtment  appbcable  to  the  field  and  more  approximately  correlated 
with  the  ferns  physirlogi  than  is  any  other  classification  thit  prebcrves 
an\   semblance  of  geigriphual  eohesion      Frcm  the  etindpimt     f  the 
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fern  environments  houII  k  claBsified  almost  oUh  with  reganl  to  the 
phvsiological  dr\iuss  of  the  air  Jii  a  general  way  a  dafliification  can 
be  made  along  this  line  as  this  one  la  but  in  dttail  it  is  not  geograph 
icallv  teafiible  1  ocanse  of  great  and  very  local  differences  Ab  an 
illustration  (f  the'se  the  Negritos  of  Bataan  ]ig  holes  more  than  a  meter 
deep  and  hanllj  30  centimeters  across  to  gather  a  will  jam  those  holes 
are  common  in  the  parang  but  harbor  a  fern  vegetation  characteristic  of 
rocky  gorges  in  the  high  forest 

Compared  with  the  moisture  the  temperature  plays  a  verj  minor  role 
m  the  control  of  the  listribution  of  these  ferns  and  probably  none  at 
all  n  the  modification  of  their  structures  except  indirectly  as  it  influences 
their  transpiration  Compared  with  the  moisture  of  the  atr  that  nf  the 
ground  is  likcwiit  an  insignificant  fittor  b  th  m  distribution  and  strue 
ture  This  is  moio  true  of  plants  m  general  than  many  ecoJogists  seem 
to  realise  but  it  is  of  course  especiallj  so  of  a  group  like  the  ferns 
a  large  proportion  of  which  display  their  independence  of  ground  moisture 
by  being  epiphytes  moreover  poor  water  absorbng  or  water  conducting 
organs  m  rease  a  plant  s  relative  dependence  on  atmospheric  moisture 
f(,rni>  have  ill  de^elopeil  conducting  systems  as  compared  with  flowering 
plants  Tree  ferns  grow  only  where  the  air  is  most  nioibt  m  canons  or 
forested  pockets  and  cirque  hke  bafins  an  1  the  few  scandent  Polypo 
dvicea  m  other  than  the  wettcbt  places  are  stronglj  xorophytie  m 
structure 

The  moisture  of  the  atmospheie  and  that  of  the  soil  are  of  course 
mtimatelj  related  if  the  grtund  s  wet  air  standing  o^er  it  becomes  so 
and  f  the  a  r  n  a  gi^en  place  has  a  verj  drvmg  acti  >n  on  plants  it  will 
have  the  «ame  effect  on  the  soil  However  the  influence  of  the  moisture 
of  the  boil  and  of  that  of  the  air  can  sometimes  very  realilv  be  distin 
guished  for  mstante  in  the  ca^es  of  plants  of  diffeient  height  growing 
ttgether  n  the  same  grt  nd  it  ii  wholly  dependent  on  the  atmosphere 
whether  >r  not  the  taller  jlant  must  differ  from  the  shorter  There  is 
no  environment  so  damp  but  that  on  the  whele  the  taller  ferns  ha\o 
more  xerc phytic  leaf  structures  than  those  the  ieavis  of  which  are  close 
to  thegrouni  but  the  limit  ot  height  is  \erj  different  m  different  environ 
ments  m  which  the  structures  of  low-growing  plants  are  essentially  alike. 
The  soil  In  the  low  jungle  never  dries;  but  there  are  times  when  the  air 
does  so,  sufficiently  and  for  a  long  enough  period  of  time  to  make  it  an 
impossible  habitat  for  any  of  the  giant  ferns  of  the  rain  forest  or  of  any 
fema  of  like  structure  and  stature. 

In  the  following  table  are  listed  the  ferns  of  the  several  habitats  the 
structure  of  which  I  was  able  to  study  with  fresh  material ;  the  thickness 
of  frond  and  of  outer  wall  of  eaeh  epidermis,  the  presence  or  absence  of 
chlorophyll  in  the  epidermis,  and  of  a  chlorophyll-Iese  hypodermis,  the 
number  of  stomata  per  square  millimeter,  and  the  average  length  and 
width  of  a  stoma  are  given. 
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RAIN  FOREST— Con tinued. 
B.  EPIFHVIIO— Continued. 
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A  gieat  many  feriii-  nuif?,'  ovi-r  luort'  timii  one  »f  tlu-Bi;  foriiiationB, 
both  because  tliey  arc  not  finely  txliipted  to  exnet  conditions — as,  iudcod, 
it  is  especially  natural,  in  a  nwiintainoiis  eomitry  "  that  tliey  should  not 
be — and  beeause,  as  alrcjiily  stated,  the  formations  are  not  in  most 
cases  sharply  bounded.  In  the  table  eac'h  ])hint  is  ascribed  to  the  for- 
mation where  the  apeeiniens  reprenented  in  the  table  were  eollwttfd; 
this  was  also  the  formation  of  whicli.  on  the  wJiole,  tlie  plant  seemed  to 
me  most  characteristic. 

The  characteristic  strand  fern  of  the  Philippines  is  Ntiikoboliis  ad- 
nascens,  wliich  is  fonnd  on  the  tree  trunks  ov(t  aliTiost  every  beaeli  in 
the  Islands.  Associated  with  it  on  the  coconut  boles  and  tninkH  at  San 
Ramon  are  a  small  Dmmliia  soHda  and  a  remarkably  dwarfed  /),  denti- 
culala.  A  diminutive  form  of  I'dlotum  nudum  grows  with  them.  A  few 
miles  from  San  Ramon,  the  mountains,  bringing  the  high  forest  with 
them,  come  close  to  the  sea  and  here  I'olypodium  streuosiim,  Asplenium 
macrophyllum,  A  musaefoUitvi,  and  occasionally  Drytmria  qtiercifolia, 
are  found  on  branches  over  the  water  where  the  reflected  light  and  oc- 
casional spray  must  combine  to  make  the  habitat  arid ;  these  might  all 
have  been  classified  with  the  flora  of  the  high  forest,  but  the  comj)arative 
want  of  ferns  on  the  strand  makes  all  but  the  last  more  conspicuous  hero. 
Nephrole/ns  Mrsutula  grows  near  enough  to  the  beach  at  San  Kamon  to 
be  a  possible  recipient  of  salt  spray  in  hard  winds.  It  is  normally 
terrestrial  but  sometimes  grows  in  a  manner  in  which  it  has  little  if  any 
connection  with  the  ground.  Next  to  NiphoMns,  Nephrolepis  is  our 
most  scrophytic  genus,  to  judge  by  the  diflSculty  encountered  in  drying 
the  plants.  With  this  occasional  exception,  every  fern  found  on  the  San 
Ramon  strand  is  epiphytic.  The  explanation  of  this  habit  is  simple. 
The  majority  of  the  epiphytes  in  every  formation— at  any  rate  below  the 
mossy  forest — are  vigorous  xerophytes,  in  contrast  on  the  whole,  to  the 
terrestrial  ferns.  On  the  strand,  the  epiphytic  habitat  is  little  if  at  all 
more  arid  than  the  terrestrial;  it  is  more  so  with  regard  to  the  light, 
very  little  more  so  with  regard  to  the  wind,  less  so  with  regard  to  the 
salt.  While  the  strand  is  altogether  too  arid  to  permit  many  terrestrial 
ferns  even  to  become  adapted,  epiphytes  can  be  at  home  on  it  with  a 
comparatively  slight  modification  of  their  usual  life  and  structure. 
Structures  enabling  a  plant  to  endure  intense  insolation  make  strong 
illumination  a  necessity ;  no  other  plants  receive  as  much  light  as  strand 
epiphytes.  On  rocky  shores  of  the  Gulf  of  Davao  a  terrestrial  fern, 
Cheilanthes  BoUoni,  grows  just  above  high  tide;  its  genus  is  character- 
istic of  arid  America. 

Of  course,  epiphytes  are  far  from  equally  xerophytic,  and  only  those 
which  are  the  most  so  can  endure  strand  conditions.    These  epiphytes 

'Copeland:  Variation  ot  some  California  plants.     Bot.  Vaz.   (1905),  38;  413. 
50146 2 
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all  have  thick  leaves  antt  this  fact  is  the  more  conspicuous  if  other  species 
in  their  genera  are  used  for  comparison,  rather  than  if  other  formations 
in  their  entirety  are  brought  into  consideration.  Thus  the  two  Davallim 
on  the  strand  average  O.S-i  millimeter  in  thickness;  D.  pallida  and 
D.  decvrrens,  of  the  high  forest,  average  only  0.13  millimeter.  If 
Antrophyum  were  represented  here  it  would  raise  the  average.  A. 
obtusum.  is  a  strand  fern  along  Illana  Bay.^  Whether  thick  or  compara- 
tively thin,  all  strand  ferns  here  are  coriaceous  in  texture;  all  except 
the  Nipkobolns  are  glabrous,  and  the  latter  is  notably  glabrous  in  its 
genus;  the  woolly  covering  of  some  of  our  Niphoboltis  species  would  be 
fatal  where  salt  spray  blows.  All  have  a  waxy-shining  epidermis.  All 
except  one  have  a  hypodermis  lacking  chlorophyll ;  this  serves  to  mitigate 
the  insolation  more  often  than  it  operates  as  a  reservoir  of  available 
water. 

The  habitat  oi  Ackrosiichum  is  a  part  of  what  Schimper  calls  the  Nipa 
formation,  which  Whitford,  to  show  how  far  it  is  from  being  a  unit, 
calls  the  Nipa-Acantkus  formation.  Achrostichum  never  grows  with 
luxuriant  Nipa,  but  does  with  Acanthus  and  in  marshes  still  fresher  than 
those  which  are  characterized  by  this  plant,  its  landward  boundary  being 
the  extreme  limit  of  saltiness  at  any  tide.  Since  Acanthus  has  a  rather 
narrower  landward  range  and  is  not  pantropic,  as  is  Achrostichum,  this 
fresh-brackish  marsh,  where  Nipa  does  not  grow,  might  well  be  named 
siier  AchroBtichum. 

Achrostichum  is  structurally  so  perfectly  adapted  to  its  part  ari<l, 
part  watery  habitat  that,  in  spite  of  its  occasional  salty  9ul)stratum  and  its 
exposure  to  the  sun  and  at  times  strong  winds,  the  fronds  reach  to  a 
height  of  1  meter  to  1.8  meters,  or  more.  The  pinnse  are  thick,  coria- 
ceous and  entire,  with  thick  epidermal  walls  and  hyaline  epidermis, 
underlain  above  by  two  layers  of  irregular  hyaline  hypodermis  and  below 
by  one  incomplete  one.  There  arc  two  layers  of  compact,  palisadc-hko 
parenchyma.  So  far,  the  structure  is  xerophytic,  which  seems  to  be  an 
adaptation  to  the  insolation  rather  than  to  any  saltiness  of  the  substratum, 
since  the  hypodermis  is  rather  thick-walled.  B\it  a  largo,  stout  fern  with 
very  vigorous  neighbors  must  not  have  xerophytic  structures  which  inter- 
fere with  active  photosynthesis.  The  stomata  of  Achrostichum  are  very 
numerous  and  rather  large,  occupying  35  per  cent  of  the  whole  nether 
surface,  a  greater  proportion  than  in  any  other  fern  of  our  flora.  The 
air  which  surrounds  this  fern,  though  sometimes  drying,  is  more  often 
humid  and  a  wet  nether  surface  would  long  remain  so.  As  a  protection 
against  the  closure  of  the  stomata  by  water,  the  margin,  0.33  millimeter 
broad,  is  thin,  cartilaginous,  hyaline,  and  deflexett ;  and  the  young  fruit- 
ing surface  is  effectively  covered  by  large  paraphyses  with  branched,  oily 

'  Drymoglossittn.  piloselhiides,  a  thick-leaved  relative  of  .Vipft(i6o7us,  is  a  atrand- 
epiphyte  in  some  plaees  in  the  Philippines. 
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heads  (fig.  34).  Tlie  roots  of  Arhrontirhum  arc  flt-shy,  with  the  cortex 
composed  mostly  of  intercdhilar  spaces.  An  occasional  root,  without 
striictitro  which  is  evidently  different,  {jrows  upward  out  of  tho  ground. 


This  formation  inehidea  very  nearly  the  whole  of  the  coastal  plain. 
Hero,  at  and  near  the  sea  level,  the  dry  scawon  ia  longest  and  driest  and 
the  hills  give  no  protection  against  the  winds  which,  though  that  far 
from  as  strong  as  they  would  be  farther  from  the  equator,  suffice  con- 
stantly to  remove  the  nioiator  air  next  the  ground  and  vegetation. 
More  than  one-third  of  this  plain  has  been  made  drier  artificially  hy 
clearing  for  cultivation,  and  there  are  areas  of  many  hectares  which  ai>em 
naturally  to  be  in  grass.  The  most  conspicuous  features  of  this  formation 
are  the  moderate  size  .of  the  trecw  and  their  very  open  stand  ;  still,  in  the 
back  part  of  the  plain  are  several  rather  close  groves  of  some  enormous 
Myrtaceous  species,  believed  to  be  a  Eucalyptus."  In  spite  of  the  lofty 
trct«  and  close  stand  this  portion  is  hiononiieally,  unmistakably  a  part 
of  the  savanna-wood  and  not  of  the  high  forest.  With  regard  to  the 
ferns,  the  notable  feature  of  this  formation  is  the  absolute  absence  of 
any  characteristic  epiphyte.  Aspleiiium  musaefoHum,  Drynaria  querci- 
fotia,  and  a  few  other  species  of  the  high  forest  are  occasionally  to  be 
found,  but  no  single  one  can  be  regarded  as  at  home  here.  The  com- 
monest of  these,  D.  quercifoHa,  is  almost  always  deciduous  in  tho  savanna- 
wood  bung  quiti  without  green  lea\eB  during  the  driest  months,  but  in 
tlu  high  forest  it  is  \cry  rarclj  found  in  this  condition 

I  made  liygrometric  determimtionB  on  the  strand  and  about  300  meters 
inland  tliree  times  daily  for  a  long  pnougli  perioil  to  get  a  ier>  good  idea  of 
the  coiaparatiie  atmoapheiic  drvnens  of  tlie  two  places  during  the  dry  season. 
Tliese  aie  puhli-ilied  in  detail  as  an  appendit  to  inv  paper  on  the  coconut,"  and 
1  ^affice  here      The  figures  state  the  relatue  humidity 

Relatti     humidtty 


7,30  a.  m. 

11.80  ft.  m. 

JANUARY. 

Interior  

84.13 

74.65 

'A.  Gray:  Bot.  Witkes  Explor.  Exped.  (1854),  554.  Caldera,  near  which  this 
tree  was  found,  is  4  miles  from  San  Ramon,  and  the  collection  was  doubtless 
froifi  these  groves.  Maiden  has  confirmed  the  generic  determination.  Froc.  V.  S., 
Nat.  Mus.,  Wash.  (1903),  26.  691. 

'This  Journal  (1006),  1:  1*6. 
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The  rame  ceased  in  November  Those  results  indicate — what  indeed 
was  reasonably  to  be  anticipated  that  during  the  riin=i  and  while  their 
mBuence  lasts  the  air  le  moister  away  frcm  the  itrand  but  that  with 
the  advance  of  the  drv  season  the  savanna  district  become*  even  dnei 
than  the  itrand  Ocfasional  determinations  showed  thii  to  be  the  case 
at  all  times  except  'ihnrtlv  after  the  rare  showers  throughout  the  succeed 
mg  months  up  to  Ma^ 

As  compared  with  the  strand,  the  savanna  wood  it  less  luited  for 
epiphytic  vegetation  because 

(a)  Daring  the  Jiiest  season  its  ajT  is  octv  drier  tl  an  tli  it  ot  t!  c  ati  md  thus 
neceBsitating  most  perfect  structure'!  m  the  ferns  for  tl  c  re-triition  of  the  loss 
of  water 

(b)  Ihe  illumination  is  not  in  ^cnLial  ■x'i  intense  as  it  »ell  im  le  Ifr  phnts 
with  cxeeedingb   \eroph\tio  atruetuie 

(p)  Epipl  vtp'*  here  haie  no  such  supply  of  concentrate  1  n  in  ral  food  as  the 
strand  plants  have  lu  the  Halt  sprav  which  latter  will  allow  an  e\trimelj  limited 
transpiration  to  be  sufficient  td  satisfy  their  needs 

'Ihe  conditions  arc  leus  severe  for  terre^tmi  than  for  epiphytic  vpge 
tation,  but  they  still  limit  the  development  of  foms  to  a  condition  which 
is  insignificant  as  compared  with  that  found  in  the  higher  formations. 
While  the  atmospheric  dryness  stamps  its  character  on  all  the  vegetation 
of  the  coastal  plain  and  amply  justifies  treating  it  as  a  single  formation, 
there  are  great  inequalities  in  the  soil-moisture.  Immediately  back  of 
the  strand  there  are  in  several  places  considerable  areas  where  the  ground 
is  wet  throughout  the  severest  droughts.  In  the  wet  season  the  air 
here  must  at  all  times  be  almost  saturated.  The  two  dominant  genera 
in  these  low  jungles,  Nepkrodium  and  CalUpteris,  are  alike  in  venation, 
and  so  strikingly  alike  in  aspect  that  sterile  C.  esculenia  is  constantly 
confused  with  Nephrodium  by  collectors.  I  have  not  yet  been  able  to 
correlate  the  resemblance  with  the  common  environment.  Several  of 
these  ferns  have  special  devices  to  preserve  the  dryness  of  the  repro- 
ductive structures;  these  will  he  taken  up  later. 

The  drier  parts  of  the  savanna  have  ferns  with  smaller  fronds  and  a 
distinctly  more  xerophytic  structure,  as  appears  for  instance,  in  the 
thicker  epidermal  walls.  Nephrodium  and  Pieris  are  the  dominant 
genera.  Of  Pteris,  P.  opnca,  P.  melanocavlon  and  P.  qvadriauriia  might 
almost  as  appropriately  be  included  here  as  in  the  high  forest;  the  two 
former  are  very  local  near  the  boundary  between  the  two  formations. 
The  very  large  average  number  of  stomata  is  a  result  of  the  large 
representation  of  Nephrodium  and  may  or  may  not  be  correlated  with 
the  environment. 

THe   HIGH   F0m:8T. 

The  high  forest  occupies  the  larger  part  of  the  land  area  within  reach 
of  San  Eamon  and  has  yielded  mc  more  ferns  than  any  other  formation. 
It  includes  all  the  forest  in  which  epiphytes  are  a  characteristic  part  of 
the  vegetation  and  in  which  there  is  an  evident  difference  between  the 
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rainy  and  the  dry  season.  The  lower  boundary  is  approximately  the 
back  line  of  the  coastal  plain.  It  is  marked  in  most  places  by  liirge- 
leaved  epiphytic  ttroiik  or  scandent  fornix  and  sonietimcs  by  luxuriant 
Calamus.  The  high  forest  gets  its  naiiio  from  the  many  liigh  trees,  but 
in  the  size  of  these  there  is  the  utmost  diversity.  Of  Whitford's  for- 
mations "^  I  construe  it  as  including  the  AniaojderO'lStrotnboiiti',  the 
Dipterocarpus-Shorea,  and  the  Shorea-I'lectronia.  I  have  not  adopted 
these  names  because  so  fine  a  stratification  does  not  appear  justified  by 
my  material,  and  because  1  do  not  know  how  far  they,  being  descriptive, 
are  applicable — that  is,  whether  or  not  the  trees  the  names  of  which  they 
bear,  are  dominant,  or  representative,  or  represented,  here.  On  the 
other  hand,  the  classification  and  nomenclature  which  I  am  ufling 
are  generally  applicable  though  not  exclusive." 

There  are,  indeed,  a  number  of  societies,  some  very  distinctly  localized 
and  locally  characteristic  of  different  altitudes,  but  the  narrower  strata 
as  entities  are  without  other  than  the  weakest  structural  or  floristic 
characters. 

From  the  bionomic  standpoint,  nearly  all  the  ferns  of  the  high  forest 
fall  readily  into  one  or  another  of  three  not  very  unequal  divisions,  rea- 
sonably definable  by  the  environment,  by  the  plants'  structures  and 
systematically.  These  are  terrestrial  plants  of  humid  places,  terrestrial 
plants  of  dry  places,  and  epiphytes.  In  each  of  these  divisions  in  the 
high  forest  many  ferns  have  wide  distribution,  but  no  fern  of  one  division 
is  common  in  another  and  the  dubious  ground  between  the  moisture- 
loving  and  the  drought-enduring  terrestrial  species  has  but  a  very  limited 
representation. 

The  hygrophilous  geophytes  grow  along  the  river  and  its  branches, 
in  narrow  gulches  usually  without  running  water,  and  near  the  upper 
boundary  of  the  high  forest,  in  the  sheltered  cirque-like  basins  which 
are  the  characteristic  abode  of  tree-ferns  and  of  Diplazium  Williamst. 
Diplazium  tenerum  occurs  along  the  river,  never  high:  enough  to  escape 
floods,  and  Nephrodium  Foxii  is  exceedingly  common  in  the  same  places. 
N.  phUippinense,  Aspidiinn  irriguum,  Leplochilvs  inconsians  and  Polypo- 
dium  rivulare  have  the  same  restricted  range  along  creeks  in  the 
mountains  near  Manila,  as  Odontosoria  does  throughout  the  Islands. 
Except  the  Aspidium  (and,  as  comparedwith  most  Aspidia,  it  is  so) 
these  are  all  smaU,  or  finely  dissected,  or  both.  The  Aspidium  is 
usually  found  with  its  fronds  torn  and  broken  by  freshets.  N.  ferox 
and  Odontosoria  retusa  are  strictly  confined  t«  stream  banks,  but  high 
enough  up  and  with  long  enough  stipes  to  escape  fioods.     Leptochiltis 

"This  Journal  (inO«l,  1,  384. 

"■  Beside  the  formations  represented  at  San  Ramon,  we  have  in  the  Philip 
pines,  prairies  in  northern  Luzon,  and  a  montane  brush  above  the  mossy  forest 
on  Apo.  Tlie  aavanna-wood  can  be  construed  broadly  to  include  cogonat,  parang, 
and  pine  lands. 
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heteroclitus,  L.  hydrophyllus  and  Polypodium  macro phyllum  grow  on 
and  between  rocks,  in  gulches  usually  without  running  water.  The 
rockiness  of  this  habitat  makes  it,  during  the  dry  season,  approach  the 
character  of  the  dry  woods. 

The  narrow  belt  of  low  ground  along  the  river  and  the  bottoms  of 
the  moist  tributary  depression  of  course  permit  a  decidedly  luxuriant 
growth  as  compared  with  the  savanna-wood  or  the  drier  high  forest. 
Nepkrodium  setigenim,  N.  immersum,  Aspidium  leuzeanum,  Microlepia 
Spelunae,  Diplazium  met/enianum,  7>.  polypodioides  and  Odontosoria 
retusa  have  ample  fronds,  usually  more  than  1  meter  high;  while  3 
meters  is  a  commoner  height  for  N.  ferox,  Dmnstaedtia  cuneata,  D. 
Smithii  and  Pteris  tripartita.  In  the  wettest  part  of  the  savanna-wood 
only  Polypodium  Schneideri,  and,  among  the  plants  of  the  drier  high 
forest,  only  Pteris  opaca,  reach  a  height  of  1  meter.  Stature  is  as  much 
an  index  of  the  character  of  the  environment  as  is  structure,  sometimes 
a  much  better  one,  because  great  size  may  require  some  xerophytic  struc- 
tures in  plants  having  moist  habitats. 

Thickness  of  frond  is  a  xerophytic  character,  as  exhibited  by  many 
epiphytes  of  coriaceous  texture,  but  it  is  also  often  an  hygrophytic  char- 
acter, exhibited  by  many  moistnre-loving  plants  with  fleshy  but  not  at 
all  coriaceous  fronds.  One  of  these  is  Scolopendrium '  pinnatum,  the 
mesophyll  of  which  is  composed  of  large,  roundish  cells  with  ^copious 
jntorcellular  spaces.  Its  veins  ate  sometimes  3  millimeters  apart.  Its 
stipe  and  rhizome  are  also  fleshy.  Polypodium  macrophyllum  as  well 
has  an  open  mesophyll,  with  intercellular  spaces,  even  in  the  uppermost 
layer.  Except  for  these  two,  the  thickness  of  which  is  itself  an  hydro- 
phytic  character,  the  average  thickness  of  these  leaves  (0.133  millimeter) 
is  slightly  less  ^han  that  in  the  low  part  of  the  savanna-wood. 

Ploristically,  this  division  is  characterized  by  the  development  of 
Nephrodium  §  Lastraea,  and  of  Diplazium. 

The  more  xerophytic  terrestrial  part  of  the  high  forest  flora  includes 
several  elements  which  have  nothing  in  common  except  the  comparative 
physiological  dryness  of  the  environment.  Pteris  opaca  and  P.  melatio- 
caulon  grow  only  over  the  river  but  in  sunny  places  almost  without  soil. 
P.  opaca  is  especially  xerophytic  in  structure  because  of  its  size;  it  has 
a  waxy  upper  surface,  no  chlorophyll  in  the  thick-walled  epidermis, 
sharply  differentiated  palisade-like  mesophyll,  and  veins  only  0.19  mil- 
limeter apart,  but,  like  Achrostichum,  it  is  adapted  to  life  in  damp  air 
also,  having  a  likewise  well -developed  spongy  parenchyma  and  numerous 
large,  mobile  stomata.  Sheer  banks  above  creeks,  sunny  and  often  devoid 
of  other  vegetation,  are  the  habitat  of  Onychium,  here  and  throughout 
the  Islands. 

On  small  breaks  in  very  steep  shaded  ground,  as  under  the  brow  of 
ridges,  are  found  Cyclopeltis  presliana  in  the  lower  woods  and  Microlepia 
pinnata  at  altitudes  above  400   meters.     JAndsaya   decomposita  and   a 
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Kauifussia  arc  occftsioiial  neighbors  of  tlio  latter.  Scattered  through 
the  forert  at  Iowlt  altitiuk's  jre  Ast'idiiuit  difforme,  A.  dpcurrens,  Di- 
plazium  buibiferum  and  rteria  quailriaurita,  beside  the  atrongly  dinior- 
l)hous  species,  Psoiniofarpa  ajnifoliii,  H^tenosemia  aiinta,  S.  Puinata,  and 
Lefdorliilm  latifoUus,  and  the  subiliinorphous  Nfplii-othiim  (hrirdhbvm: 
anil  Liiidsaya  gracilis,  Syiitiramma  atisiiuefaliu.  Difilaiium  palltdum,  D. 
tomentosum  { ?)  and  Pterin  plurlvaudata,  near  the  rain  forest.  Tlie  last 
is  intermediate,  sonietimes  growing  with  IHplazuim  Willuinm. 

The  dimorphism  mentioned  ahove  is,  as  far  as  it  goes,  a  tropophytic 
adaptation.  As/i/etiiiim  subwniinic  and  the  little  Ophioglossum  growing 
on  creek  edges  are  more  coTnpletely  trnpoi>h_vtic,  usually  disappearing 
during  the  dry  season.  Unless  Adiantvm  pkilipjieiise  is  one,  I  found 
no  specialiKcd  terrestrial  tropophytes  in  the  savanna-wood  at  San  Uamon. 
Elsewhere  in  the  Islands,  A'olhochhrna  devsa,  Chfilanlhes  tfiiuifolia  and 
Ilelminihostachys  are  parang  plants  active  during  the  wet  season  only. 

The  best  defined  society  in  this  group  of  plants  is  that  of  the  narrow 
ridges  in  the  upper  part  of  the  high  forest.  These  have  a  very  liniiterl 
flora,  in  which  Callipieris  cordifoUa  and  especially  2'aenitin  and  Poh/- 
stichum  aridatum  are  character istie.  t^ijngmmvia  and  hindsaya  t/racilix 
are  the  only  other  ferns  iikely  to  ho  found  here. 

The  characteristic  feature  modifying  all  epiphytic  vegetation  is  the 
limited  and  uncertain  water  supply.  T}ie  structure  anrl  life  of  the  plant 
are  so  profoundly  altered  in  adaptation  to  this  general  feature,  that 
details  of  the  environment,  especially  those  in  regard  to  the  moisture 
present  in  the  latter,  are  able  to  exert  much  less  influence  on  either  the 
structure  or  the  distribution  of  epiphytes  tlian  on  those  of  terrestrial 
ferns.  Therefore,  although  many  of  the  epiphytic  fcms  are  confine<l 
to  the  canons  and  only  a  few  have  not  been  found  in  them,  a  division 
of  the  epiphytes  along  the  lines  adopted  in  treating  the  terrestrial  species 
would  encounter  too  many  doubtful  eases  and  would  be  supported  by 
altogether  too  little  difference  in  structure  to  be  justified.  For  the  same 
reason,  the  epiphytic  vegetation  of  the  high  forest  is  more  closely  related 
to  that  higher  up  the  mountain  than  is  the  terrestrial. 

Epiphytic  plants  are  those  growing  essentially  without  contact  with 
the  soil.  They  are  so  called  because  they  usually  grow  upon  other  plants, 
but  some  flourish  indifferently  either  in  such  a  situation  or  on  rocks,  and 
a  few  grow  as  a  rule,  or  it  may  be  entirely,  on  cliffs  or  bowlders.  Davallia 
pallida  1  found  but  once  and  then  on  stone.  Such  species  might  tech- 
nically be  called  lithophytes  or  petrophytes,  but  such  a  distinction  would 
express  no  important  biological  difference.  Species  often  or  usually  on 
rocks  are  Nephrolepis  laurifolia,  Asplenium  vulcanicum,  Antrophyum 
semicostatum  (sometimes  even  terrestrial),  Ilymenohpis  spicata,  Nipho- 
holus  nummuJaritxf alius,  Polypodium  revolutum,  P.  nigrescens.  P.  com- 
mutatum,  P.  aTbido-squamatum,  Photinopteris  speciosa,  and  the  Daimllia 
already  cited.     As  rock- dwellers,  these  are  practically  confined  to  the 
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main  river  bed,  because  rocks  nowhere  else  receive  sufReient  illumination; 
but  some  are  scattered  through  the  forest  on  the  trunks  of  trees,  Polypo- 
dium  aibido-squamatum,  Photiiiopteris,  and  Drynaria  rigidula  are  not  un- 
common terrestrial  plants,  on  arid,  treeless  mountain  allies  in  Bengnet; 
and  on  the  edges  of  cliffs  in  forests,  various  normally  epiphytic  plants 
are  found  on  the  ground.  These  cases  illustrat*  what  everyone  knows, 
that  the  epiphytic  habit  has  been  assumed  by  plants  because  of  the  more 
ample  light;  they  are  a  caution  against  any  disposition  too  much  to 
accredit  the  abundance  of  epiphytes  along  rivers  to  the  moisture  of 
the  air. 

Another  group  of  species  finds  adequate  illumination  only  in  the  tops 
of  the  upper-story  trees,  the  spreading  branches  of  which  are  veritable 
gardens.  This  treo-top  vegetation  is  of  necessity  most  imperfectly  known 
in  a  forest  in  which  the  timber  has  never  been  cut.  Fems  mixed  with 
mosses,  orchids,  etc.,  which  are  encountered  in  such  windfalls  as  may  be 
present  are  Oleandra  neriiformis,  Humata  heterophylUi,  H.  gatmardiana, 
H.  parvula,  Davallia  brevipes,  Polypodium  incunatitm,  Lecanopteris 
pumila,  Drynaria  quercifolia,  and  D.  rigidula.  Along  the  river,  but 
never  elsewhere,  the  tree-top  species  of  Humata  come  down  to  the  crowns 
and  trunks  of  the  smaller  trees.  Nipkoholus  Lingua  and  Dnjosiachyum 
pilosum  grow  with  them  and  should  probably  be  added  to  this  very 
imperfect  list  of  tree-top  species. 

Growing  on  tree  trunks  at  the  lower  border  of  the  high  forest  are 
Lindmya  MerrilU  and  Asphnivm  epiphyticum.  Just  as  thickness  of 
frond,  usually  a  sorophytic  character,  is  also  under  opposite  conditions 
at  times  an  appropriate  adaptation  to  a  very  wet  environment,  so  thinness 
of  frond  although  usually  a  character  of  moisture-loving  plants,  is  char- 
acteristic as  Hell  of  one  highly  developed  type  of  serophytes.^*  This 
tvpe  familiar  m  the  ca'^e''  of  mo'ses  many  lichens,  and  the  Hymenophyl- 
Jaceir  endures  dryness  not  bj  devices  to  present  the  loss  of  water,  but 
hv  becoming  dry  with  impunity  Lindsaya  MerriUi  is  a  plant  of  this 
t^pe  Growing  m  what  during  a  part  of  the  year,  is  the  driest  environ- 
ment to  tthich  any  Lindsaya  of  our  flora  is  exposed,  it  has  still  the 
thinnest  leaves  m  its  ^enus  Where  it  grows  on  the  trunks  of  small 
trees  m  the  densest  part  of  these  lower  woods  the  illumination  during 
the  wet  months  is  quite  inadequate  for  an\  plant  with  structures  which 
would  allow  it  to  retain  anj  activitv  through  the  dry  season.  Asplenium 
eptj  hyUcum  is  less  opeciahzed  in  the  same  dire  tion,  and  does  not  grow 
quit*,  to  tl  e  boundarv  ot  the  savanna  woo^  Somewhat  above  it  but  to- 
gether with  it  are  i''i!emum  caudatum  and  two  or  three  other  Aspientwrn 

'A  xerojihite  is  a  plant  adapted  to  enduring  great  dryness;  one  which,  as 
compared  witli  other  plants   can  endure  a  desiccating  environment  at  any  time. 

A  tropopl  yte  is  a  plant  adapted  to  a  periodiealh  very  drying  environment. 
Bull.  Bureau  of  Edaeation.     Manila  (IBOG),  24. 
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species  related  to  it  an«t  to  .1.  hirtnm,  all  having  the  same  ecological 
character.  All  our  Lo,rogramme  spwies  dry  up  and  shrivel  during  pro- 
longed drought  Imt  do  not  lose  their  frondB. 

The  epiphytL*  of  the  high  forf?st  iiichide  no  really  tropophytic  element, 
since  the  plants  just  montjoned,  always  ready  for  drought  and  able  to 
recover  instantly  from  it,  are  rather  to  Iw  considered  at*  xHrophyteo.  It 
has  already  been  noted  that  Drynana  is  a  potential  tropophyto,  which, 
in  the  high  forest,  iiBually  retains  its  foliage.  The  strong  representation 
of  Asplenium,  Loxogramme,  Ilvmata  and  Davallia.  and  Phymatodes  and 
its  derivatives,  Niphobolm,  Dn/iinria,  Dryostackyum,  Lecanopterus  and 
Photinopferis,  and  the  absence  of  Ku-Pohjpodium,  are  floristically  notable 
among  the  high  forest  epiphytes. 


Tht  ram  forest  is  onr  most  conitantU  humid  region  The  deep 
canons  in  the  upper  part  of  the  hif^h  forest  belt  preserve  a  moiit  atmoi^ 
phere  \\heD  the  neighboring  upland's  ha\e  become  dr\  and  in  these 
canons  the  flora  merges  formally  and  floristicallj  into  that  of  the  rainv 
forest  In  the  ram  forest  the  air  ii!  e^er^where  moist  and  so  few  species 
find  anjthing  like  a  drj  habitat  that  all  the  terrestrial  plants  are  best 
grouped  together  The  dry  Taemtis-  and  Pohjfhchutn  marked  ridgcR 
of  the  upper  high  forest  flatten  out  an  1  the  ridges  that  rise  m  turn  from 
the  rain  forest  although  at  times  and  because  of  their  exposure  arc 
florieticallv  mcst  distinct  The  characteristic  ferns  along  thee  upper 
ridges  are  Chiiropkurii  and  Diptens  There  are  of  course  plates 
where  ridges  continue  across  the  ram  forest  lut  where  I  ha\e  MSited 
them  the  ^egetaticn  plainh  bhowed  that  the\  wore  more  constanth 
humid  than  the  ndgea  aho\e  or  beiow 

As  compared  with  the  high  forest  the  ram  forc&t  alo\e  San  Ramon 
IS  a  very  limited  area  It  is  ier\  inaccessible  absolutely  trailless  and 
uninhabited  and  I  was  ecrtainlv  the  first  white  man  to  iistt  it  and  then 
I  was  able  to  enter  it  but  three  times,  for  a  da\  each  when  this  is  con 
sidered  and  the  number  of  species  which  I  collectel  is  understood  its 
real  wealth  of  ferns  will  begin  to  be  appreciated  I  haic  little  doubt 
that  its  actual  wealth  in  species  is  greater  than  that  of  the  high  forest 
Of  course  aside  from  trees  ferns  are  here  the  dominant  and  charactenstie 
\egetition  The  luxuriince  of  this  fern  legetation  m  the  number  of 
mdividuals  and  m  the  size  thereof  is  beyond  the  comprehension  of 
anyone  who  has  not  aeen  it  A  large  majority  of  the  terrestrial  species 
reach  to  a  height  of  aho\e  1  meter  several  are  commonlj  above  Z  meters, 
Aspidium  lenzeanum  var.  and  Diplazium  fructuosum  are  some  4  meters 
in  height,  stipe  included ;  and  an  enormous  Dennstaedtia  has  a  tuft  of 
spreading  fronds  reaching  more  than  7  meters. 

Small  streams  everywhere  thread  this  wilderness  and  furnish  the  most 
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a\ailable  paths  On  their  banks  art,  -idtaHlum  dujphanum  and  Poly 
podium  doluhoptPrum  Our  othir  smalkr  specieb  Nephrodium  spaisum 
N  canescens  Ltudsai/a  blumeana  with  its  hnely  dissected  fronds  4«p?e 
mum  resectum  and  idumtum  mmdanaoense  find  ™fflcient  illumination 
on  tiie  steeper  hillsides  Antrophyvm  latifohum  grows  on  sheer  walls 
over  cataract-carved  pools 

infrophyum  lattfoham  and  Adiantum  dwpkanum  are  prteminent  m 
structural  adaptation  to  the  very  moi^t  habitat  i  diaphanum  11  almost 
our  thinne&t  fern  0  Ot  millimeter  or  les.  m  thickness  with  a  6inp;le 
la\er  of  raeboph^ll  m  part  of  the  frond  and  the  upper  and  nether  opi 
dermis  m  immediate  contact  eleetthere     The  outer  walls  art  icarceh 

I  ft  tl  ck  The  epidermal  cells  are  lery  rich  m  chlorophjll  \ery  wavy 
m  surface  view  and  irregular  m  section  with  outgrowths  half  at  deep  as 
the  (.cHs   which  make  the  surface  espcciallv  the  nether  one   unwettable 

II  ese  water  repellant  projections  are  aided  hy  fine  dark  hairs  0  5  mil 
limeter  long  scattered  o\er  the  nether  surface  lut  only  near  the  ba&i«copic 
margin  aho^e  The  stomata  are  m  the  general  level  of  the  epidermis 
protected  against  wetting  by  the  projections  whieh  however  as  thci  do 
not  form  an}  closed  wall  do  not  seriously  interfere  with  the  circulation 
of  the  air  \croscopic  and  outer  inarginD  are  shallow ly  lobe!  b>  sharp 
incision  The  filiform  rachi=i  is  underlain  by  the  pinna  The  frond 
will  shed  water  m  an>  duection  but  the  water  usually  runb  off  at  the 
apex  In  this  forest  a  low  plant  is  hkeh  to  recene  a  nightlj  sprinkling 
from  those  abo\e  it  although  the  sk>  be  clear  The  margins  of  the 
pinnse  (or  pinnules  ot  bipinnate  indmluals)  are  almost  parallel  the 
frond  presents  a  practicalh  unbroken  aurtace  to  the  light  almost  withe ut 
wa  te  by  o\erlapping  The  «ori  are  at  the  bottom  ot  hnt  ainuses  m  the 
miJdle  of  the  lobes  certainly  the  driest  spots  on  the  nether  surface  and 
the  mdusia  are  beset  with  long  hiiri  The  filifom  stipe  illows  the  frond 
to  be  agitated  by  an\  breath  ot  breeze 

The  quasi  epiphytic  habitat  of  Anhophyum  latifolmm  preibabh  suli 
jects  it  to  rare  and  \ery  brief  desiccation  Some  >f  iH  structurco  the 
mass  of  felty  roots,  for  instance,  may  be  correlated  with  this  danger ;  but  its 
general  structure  is  as  truly  hygrophilous  as  that  of  Adianhtm  diaphanum, 
yet  two  ferns  could  hardly  be  more  unlike.  Instead  of  being  delicate, 
the  Antropkyum  has  a  frond  0.G4  millimeter  thick,  which  in  its  best 
development  is  orbicular,  with  a  diameter  of  IT  centimeters,  a  glabrous 
surface,  and  entire  margin.  Even  in  these  it  is  a  hydrophyte.  In  its 
thickness  it  is  fleshy,  rather  than  coriaceous,  as  compared  with  its  rela- 
tives, its  smooth,  subwaxy  surface  will  hold  practically  no  water  and 
the  entire  margin  is  a  sharp  edge.  Its  epidermal  walls  are  3.5  /»  in 
thickness.  The  kind  of  adaptation  which  this  is  appears  from  a  com- 
parison with  its  local  congeners;  A.  semicosiatum  has  the  walls  7  n  and 
G  /i  thick,  while  the  average  thickness  of  those  of  A.  plantaginrum  and 
A.  reiiculatnm  is  10  ft.     A.  latifoUum  is  without  the  spieular  idioblasts 


Hosted  by 


Google 


27 

which  reinforce  the  opiilcnnk  of  most  ViUiinffe.  The  stomata  arc 
flush  with  the  surface  and  show  a  remarkalile  (levelopnicnt  of  the  knife- 
like  ridge  of  entrance  which  is  characteristic  of  floating  plants.'*  The 
large,  respiratory  chaniher  nnilerlies  guaril  colls  and  hyaline  subsidiary 
cells.  The  stomata  are  cnorniona,  1()8  n  \>y  rA  ft,  sometimes  even  lU  ^ 
long,  with  tlie  rift  con-espoinlinglv  large.  Tho  apex  of  tlie  pendent 
frondi  IS  ahrupth  aainiinnte— that  is  taudatt.  Tht  stipis  art  flishv, 
7  millimeters  in  diameter  near  the  base  I  he  son  an.  superftcial  and 
protected  bv  numerous  piraphjsih  with  okaginous  hiads  100  ^  long 
70  ^  broad 

In  spite  of  such  c\amples  as  art  gutn  bv  those  two  ftrns  the  terrestrial 
\egetation  of  tin,  ram  fi  rtat  as  a  whoh  rtflLctB  its  unironimnt  in  stature 
onh  not  in  structun  It  ha?  already  ban  pomtid  out  that  gnat  s  ?( 
IS  made  pot^ibk  b\  moist  air  and  that  under  n>  actual  atmosphtru  con 
ditions  (an  a  lerv  large  ttm  be  ah  hidrophjtK  in  structure  as  a  small 
one  Thi'5  will  explain  the  thicker  cpidinnal  walls  posscBt-eil  Ij  such 
ferns  than  are  encountered  m  those  ot  the  more  hyilrophytic  plants  of  tlie 
high  forest  HowcMr  the  gieattr  average  thickness  of  frond  le  largelv 
due  to  the  considerable  nunil)er  of  decidedly  fleshy  spetits,  the  largest 
fronds  (  liptdium  Dnnibtaedha)  being  thinner  than  the  average  Ihe 
only  eompletch  dimorphous  speties  is  the  umgle  pronounced  \erophyte 
Chetropleuna  lilechmini  rgieqium  and  Nephioibum  canesrpitt  are  sulj- 
dimorphous 

Floristieailj ,  the  ram  forest  is  well  markeel  hj  the  presence  of  Dtdy 
mocld(Fiia  Comogtamme  and  Schizo'<tege 

The  size  of  epiph>tes  is  m  general  hxed  by  their  position  under  not 
ver>  elastic  limitfe  ^ot  nierelv  i*.  a  large  si/e  unsuitable  to  plants 
the  water  supply  ot  which  is  limited  and  unetrtam  but  s-till  more  the 
necessity  of  maintaining  the  plants  attaehment  to  its  supptrt  usualh 
makes  much  weight  or  much  area  of  exposure  to  the  wml  perilous 
Therefore  the  epiphytes  of  the  ram  forest  unable  to  respond  to  the 
moister  environment  by  a  mueh  greater  stature  of  frond  as  is  the  case 
with  the  teriestnal  ferns  differ  from  the  epiplntes  of  the  high  forest 
in  being  dietmcth  'ess  \erophjtie  m  structure  In  spite  of  the  presence 
of  some  fleshv  species  as  bcohpendnum  ^chizocarpum  the  fronds  of  the 
rain  forest  ire  on  the  average  less  thick  They  al«n  have  thinner  epi 
dermal  walls  and  in  harmonj  with  the  much  denser  vegetation  on  and 
near  the  ground  the  nether  epideimia  is  considerablj  thinner  than  the 
upper  as  it  is  m  terrestrial  plants  everywhere  Seventj  six  per  cent  of 
the  tpeties  have  chlorophyll  in  the  epidermis  as  against  46  per  cent  of 
the  high  forest  speeies  while  less  than  10  per  cent  as  against  39  per 
cent  m  the  high  firest  hive  an>  h\al  ne  lavcr  beneath  the  upper 
epiderm  e 

'■Haberlandt;   Flora  (18S7),70:  »'.     Cope  I  anil :    Ann.pfRftt.   (1902),  16:  349. 
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The  large  proportion  of  seandent  species  should  be  noted,  as  evidence 
that  it  is  on  nieehanical  grounds,  rather  than  from  danger  of  desiccation, 
that  the  rain  forest  epiphytes  are  not  conspicuous  for  huge  fronds. 
Seandent  plants  increase  the  opportunity  for  a  firm  attachment  at  least 
as  rapidly  as  they  do  the  number  of  fronds.  Numerous  species  climb 
in  a  moderate  way,  like  Lindsaya  Merrilli  and  Asplcnium  epiphytiaim, 
both  notable  climbers  in  their  high  forest  neighborhood ;  among  these 
moderate  climbers  in  the  rain  forest  are  Nephrodivm  ni2,  Arthrop- 
ieris  obliterata,  lAndsaya  scandens,  Asplenium  scandens,  Scolopendrium, 
Polypodium  papillosum,  etc.  Stenochlaena,  Lomagramma  and  Thayeria 
are  most  luxuriant  climbers  but  the  two  former  retain  a  limited  ground 
connection  for  a  long  time  or  even  permanently. 

All  the  peculiar  ecological  types  found  among  the  high  forest  epiphytes 
recur  in  the  rain  forest.  Polypodium  papillosum  retains  its  fronds  on 
the  rare  occasions  "when  they  dry  and  curl  up,  m  spite  of  the  fact  that 
its  stipe  is  jointed.  This  is  probably  true  of  Microlepia  hirstda,  also, 
but  I  have  never  seen  it  dry.  There  arc  also  epiphytes  in  the  rain  forest 
which  are  not  coriaceous,  do  not  normally  dry  out,  and  which  have  not 
articulate  stipes.  Among  these,  Polypodium  pediculatum  is  notable 
because  of  its  genus.  Plants  of  this  character  do  not  occur  in  the  high 
forest.  In  the  ram  and  mossy  forests  they  are  never  ver;-  large  and  arc 
found  where  mossy  trunks  insure  the  constancy  of  the  otherwise  "arcly 
interrupted  humidity. 

A  most  interesting  inhabitant  of  these  mossy  trunks  is  Monogramma 
irichoidea,  in  form  perhaps  the  most  hygrophytic  of  all  ferns.  Its  fine, 
scaly  stems  are  woven  into  a  network,  along  which  are  the  very  numerous 
"fronds,"  making  a  closer  and  finer  tuft  than  mosses  often  do.  The 
single  fronds  are  pendent,  3  to  'i'  centimeters  long,  and  diamond-shaped 
in  section.  The  longer  diameter,  0,33  millimeter,  is  morphologically 
horizontal;  the  shorter,  0.35  millimeter,  vertical.  The  very  slender, 
fibro-vascular  bundle  is  axial,  surrounded  on  all  sides  by  1  to  3  layers 
of  meaophyll.  The  four  surfaces  are  exactly  alike,  stomata  scattered 
over  all,  the  epidermal  ceils  rich  in  chlorophyll,  with  occasional  idioblasts 
0.36  millimeter  long,  the  outer  half  of  the  lumen  of  which  is  obliterated. 
In  northern  Negro's,  where  the  rain  forest  descends  to  near  the  sea  level, 
I  have  found  the  shorter  and  slightly  stouter  M.  daremcarpa. 

The  tree-top  vegetation  is  still  richer  and  less  known  than  in  the  high 
forest.  Together  with  several  of  the  species  already  listed  from  the 
high  forest,  I  have  found  in  rain  forest  windfalls  Vittaria  aliernans, 
V.  minor,  Polypodium  {Goniophlebinm)  subauriculaium,  P.  Beddomei, 
P.  {Selliguea)  caudiforme,  and  a  sterile  Blaphoglossum.  With  these  are 
a  great  Nepenthes,  Melastomatacew  and  Qesneriacew.  The  trees  most  in 
evidence  are  Quercus,  with  huge  Agathis  on  the  higher  ridges. 

Floristically  it  is  to  be  noted  that  Eu-Polypodium  and  its  offshoot 
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Prosapiia  are,  together  wJtli  Phymatodes,  strongly  n^prcaentod  here. 
With  the  exception  of  P.  ca:sii\tosum  and  Thmjeria,  wliieh  are  epipliytea 
wliere  Chmropleuria  is  terrestrial,  the  epiphytic  vegetation  is,  like  the 
terrestrial,  well  scattered  through  the  forest. 

The  rain  forest  as  a  whole,  as  eoinparcd  with  the  high  forest,  has  two 
notable  features  not  yet  mentioned  in  treating  their  divisions.  The  first 
is  the  larger  proportion  of  epipiiytes,  53  per  cent  in  comparison  with 
45  per  cent.  The  reasons  for  this  are  evident.  The  more  luxuriant 
vegetation  puts  a  greater  premium  on  the  better  illumination  of  the 
epiphytes  and  the  greater  and  more  constant  humidity  removes  part  of 
thb  difficulty  of  the  epiphytic  habit.  The  other  notalile  feature  of  the 
rain  forest  flora  is  the  strong  representation  of  isolated,  new,  or  sup- 
posedly rare  species  and  genera  and  of  smai!  genera.  This  ])e(;ul  iarity 
is  doubtless  in  part  merely  apparent,  due  to  our  greater  ignorance  of  the 
rain  forest  in  comparison  with  our  knowledge  of  the  high  forest  in  other 
places;  but  in  larger  part  it  is  real  and  explicable.  The  rain  forest, 
just  as  is  locally  the  case  at  San  Ramon,  in  all  this  part  of  the  world 
occupies  a  small  area  as  compared  with  the  high  forest;  it  is  therefore 
less  likely  to  develop  large  genera  adapted  to  its  conditions.  More  impor- 
tant than  this,  the  rain  forest  is  in  small  areas,  often  very  isolated,  and 
the  uplands  are  the  oldest  and  longest  isolated  situations  of  every  part 
of  the  globe.  Under  such  conditions,  isolated  types  of  vegetation  are 
hound  to  occur.  The  most  notable  illustrations  are  Schizostege  and 
That/eria.  Others,  aside  from  species  elsewhere  unknown,  are  Antroph- 
yum  latifolium,  Cheiwpleuria,  Microlepia  hirsuia,  Monogramma  and 
Lomagramma. 

The  mossy  forest  is  the  one  in  which  the  extreme  humidity  permits 
such  a  luxuriance  of  epiphytes  that  they  stunt  the  growth  of  the  trees. 
Such  a  condition  is  most  readily  reached  where  strong  light  acts  together 
with  moisture  to  favor  the  epiphytes,— that  is,  on  ridges  and  peaks— and 
in  such  places  the  exposure  to  wind  is  another  powerful  factor  in 
dwarfing  the  trees.  However,  at  an  altitude  of  near  6,000  feet  on  Apo 
a  sheltered  plateau  exists,  witji  a  moist  and  sufficient  soil.  The  trees 
in  this  place  are  not  notably  dwarfed  in  height — ^they  are  not  high- 
growing  species — hut  the  development  of  their  branches  and  foliage  is 
very  weak.  The  most  abundant  tree  here,  as  is  usual  elsewhere  on  ridges 
in  the  mossy  forest,  is  Leptospermum  amboinense.  The  ground  in  this 
situation  is  cold;  it  was  somewhat  below  15°  C.  Ut  the  place  where  J 
camped  in  April  and  October.  This  coldness,  and  the  mantJe  of  epiphy- 
tes on  the  stems  and  even  on  the  leaves,  check  the  development  of  the 
trees,  even  though  no  high  winds  aid  in  bringing  about  this  condition. 
The  mossy  forest  may  or  may  not  be  elfin-wood,  and  elfin-wood  may  or 
may  not  be  mossy. 
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The  mossy  forest  is  ill-developed  on  mount  BaJabac,  Its  area  com- 
prises but  a  few  hectares  and  the  number  of  ferns  is  insignificant  com- 
pared with  that  on  Apo.  Qtiercus  is  common ;  less  abundant  on  or  about 
the  summit  are  Podocarpiis,  Dacrydium  and  Phi/llocladus.  Conspicuous 
companions  of  the  terrestrial  Polypodiacew  arc  Dichsonia  chrysotricha, 
■  Gleichenia  dolosa,  and  a  Lycopodium-  of  the  eernuum,  group  which  spreads 
or  climbs  for  many  meters.  I  reached  this  summit  but  once  and  doubtless 
missed  some  characteristic  ferns,  but  the  whole  number  can  not  be  large. 
Beside  the  species  listed  there  are  a  number  of  rain  forest  species  in 
this  situation.  Hymenopkyltacea  are  very  abundant  and  comprise  many 
species.     Tmesipteris  grows  on  the  trunks  of  tree  ferns. 

The  startling  feature  of  the  mossy  forest  fern  vegetation  is  that,  in 
sharp  distinction  to  the  condition  in  all  lower  formations,  the  terrestrial 
species  are  structurally  much  more  conspicuously  xerophytic  than  are 
the  epiphytic  species.  This  reversal  has  been  brought  about  from  both 
sides.  The  terrestrial  species  have  on  the  average  thinner  fronds  than 
the  rain  forest  species,  because  none  are  at  all  fleshy ;  and  the  epidermal 
walls  are  very  much  thicker  than  in  any  other  terrestrial  group  (except 
Ackrostichum) .  One  of  these,  Oleandra,  has  an  hyaline  epidermis  and 
hypodermis,  resembling  no  other  of  our  terrestrial  ferns  except  Achros- 
tichum.  The  xerophytic  character  of  these  ferns  can  be  ascribed  to  the 
coldness  of  the  ground  and  to  their  size.  E.tcepting  where  they  are 
especially  exposed,  all  are  1  to  2  meters  in  height,  which  height,  on  the 
mountain  top,  gives  them  an  exposure  to  the  wind  greater  than  that 
possessed  by  the  ridge-dwellers,  Ckeiropleuria  and  Taenitis,  in  the  lower 
forests. 

The  epiphytes,  on  the  other  hand,  are  much  less  xerophytic  in  structure 
here  than  in  any  other  formation.  For  this  also  there  are  two  evident 
reasons.  These  epiphytes  are  small  plants,  indeed  with  two  exceptions 
they  are  very  small  and  delicate,  and  their  environment  is  moister,  even 
if  the  atmosphere  is  loss  constantly  moist,  than  that  of  the  epiphytes 
anywhere  else,  for  the  thick  mantle  of  moss  and  other  vegetation  on  the 
tree  trunks,  where  fogs  are  of  almost  daily  occurrence,  furnishes  a  supply 
of  water  such  as  is  nowhere  else  available  to  epiphytes.  Many  species 
in  the  mossy  forest  on  Apo  are  epiphytic  or  terrestrial  without  evident 
preference.  It  may  be  that  some  of  these  small  ferns  are  of  the  biological 
type  of  the  Ilymenophyllacece,  but  I  have  never  seen  them  dry. 

But  two  genera  Polypodium  and  Lindsaya  are  represented  in  the 
typical  epiphytes  of  this  summit.  En-Polypodium  is  the  dominant  genus 
in  this  formation  everywhere  and  Lindsaya  is  always  well  represented. 
Three  of  the  five  Eu-Polypodia  in  this  situation  namely,  F.  cucullatum, 
P.  gracilhmum.  and  P.  macrttm,  have  erect  rhizomes  and  nonarticulate 
stipes.  From  this  group  {of  P.  cucullatitm) ,  and  in  the  same  environ- 
ment, the  genus  Acrosorus  of  Apo  and  of  summits  in  Celebes  and  Samoa, 
has  been  derived. 
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til.    STIIUCTUHAL   ADAl'TATIOKS. 

The  folloyi-ing  e.xiHiKitinn  of  the  adaptive  nature'  of  foni  Htrachires  is 
arranged  accnr<linp;  to  the  anatoTiiy  ami  pltysiologA-  of  tlie  plants,  instoiid 
of  according  to  oiitsidt'  t-onditions,  for  two  ruaMons.  One  of  these  ia  that 
every  botanist  is  more  familiar  with  the  outlines  of  plant  anatomy  and 
physiology  than  lie  is  with  the  environment  <>i  any  tropieal  plant  and 
he  therefore  would  always  stand  on  unfamiliar  ft''""n<l  if  tli<>  other 
arrangement  were  adopted ;  the  other  reason  is  that  each  part  of  the 
plant  constitutes  an  environment  for  the  rest  of  the  ]»lant — T  have  already 
shown  that  largeness  of  frond  usujdiy  demands  thieknesw  of  epidermis — 
and  that  it  would  not  bo  easy  to  lit  eorrelations  into  a  olassification  based 
on  outside  conditions. 

Tins   VEOBTATIVB   FltONl>. 

8he. — It  has  alrca<1y  Ixicn  shown  that  large  frond--  are  (haractaristic 
of  habitats  having  a  moist  air,  and  that  m  the  other  hand  larf,e  fronts 
must  by  virtue  of  their  size  be  more  or  less  xtrophytic  m  their  finer 
structure.  Very  large  fronds  must  ha\c  stout  stipes  and  rhi/omct  hIiicIi 
are  well  anchored.  The  caudcv  of  the  huge  ram  fortit  \ariet)  of 
Aspidium,  leuzeanum  is  10  centimetirs  in  iTamoter  All  our  Denns 
taediias  except  D.  erythrorncMshavQ  vcT'^  stout  prostrate  rhizomes  The 
enormous  fronds  of  Angiopteri^  and  Mamttia  spring  from  a  globose 
eaudex  which  often  is  30  centimeters  in  diameter  Fpiphytes  ha\e 
comparatively  small  fronds,  the  few  exceptions  being  supported  m  an 
exceptional  manner,  namelj',  ABpl<'n}um  musaefohum  Polypodvwm  hera 
devm,  and  Platycerium,  by  masque  nests  which  in  large  specimonB 
completely  invest  the  supporting  branch  or  trunk  as  is  sometimes  the 
case  with  the  stout  rhizomes  of  Pohjpodtum  musaefohum  Drynana  quer 
cifolia  and  ITiaycria. 

The  margins  of  large  fronds  are  always  reinforced  to  gne  a  ]  rotretion 
against  tearing.  This  protection  imy  he  b>  niarj,inal  anastomoses  of  the 
veins,  as  is  the  case  in  Hyngrnvima  Calhptens  cordifolia  Asphnium 
musaefolium  and  A.  I'hylUlidis,  h\  more  copious  anastomoses  in  a  great 
many  ferns,  such  as  Drynana  and  its  relatives  by  walls  merely  thicker 
near  the  margin,  as  in  Cyclopdtis  or  by  a  more  or  less  broad  and  rigid 
cartilaginous  border,  as  is  the  case  in  Hymenolepts  Polypodmm  affine 
P.  heradeum,  Dryosiachyum,  Tliayena  Phottnopiens  and  Achroshchum 
When  the  margin  is  deflexed,  a  very  common  occurrence  it  is  less  likelj 
to  tear.  If  the  frond  is  lobed  or  incised  the  sinuses  are  the  places 
needing  reinforcement.  They  are  reinforced  b\  the  venation  of  Gomrp 
tens  and  CalKpteris  and  by  a  broader  border  of  cartilage  in  Pflypoduim 
affine  and  other  species.  The  special  reinforcement  of  the  sinuses  can 
serve  only  as  a  protection  again  t  tearing  but  the  reinforcement  of  the 
margin  as  a  whole  is  equally  a  protectien  igam  t  gmning  animils      It  is 
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probably  of  use  in  this  way  to  many  smaller  ferns.  Cartilaginous  bor- 
ders, if  sharp  or  deflexcd,  also  help  to  keep  the  nether  surface  dry.  Their 
greatest  development  in  Philippine  ferns  is  in  Elapkoglossum. 

Removal  of  water. — The  ready  removal  of  water  from  the  frond  is 
insured  and  facilitated  in  a  variety  of  ways.  One  of  these  is  by  a  smooth, 
even,  waxy,  unwettable  surface,  as  in  Asplenium  mma^folium  (the  cuticle 
of  which  is  firm  enough  to  be  stripped  off),  A.  Phyllitidis,  and  PUris 
opaca. 

Caudate  tips  are  a  very  familiar  structure  serving  this  end  and,  of 
eouTSG,  acuminate  tips  in  general  are  more  common  and  less  conspicuous 
structures  of  the  same  kind.  Among  conspicuously  caudate  tips  are 
those  of  Oleandra  colubrina,  Goniogramme  fraxinea,  C.  serrulata,  3  cen- 
timeters long,  Asplenium  musaefolium,  A.  Pkylliiidis,  Antropkyiim  lati- 
folium,  A.  semicostatum  and  Polypodium  papillosum.  Long-acuminate, 
rather  than  caudate,  are  those  of  Dipteris,  Nephrolepis  laurifolia,  Asple- 
nium vulcanicum,  A.  caudatum,  A.  a/jine  {the  pinnae),  Scolopendrium 
scMzocarpum,  Stenocldaena,  lilecknum  egregium,  Antrophyum  plantar 
gineum^  Frosaptia,  Polypodium  subawicviaium,  F  ZtppelU,  P  inrur- 
vaium,  P.  Pkymatodes  and  all  its  relatnea,  Drynnria  and  all  its  rcldtnes, 
Lomagramma  and  Cheiropleuria     Yer>  nearly  all  of  thcie  are  epiphjtee 

The  removal  of  water  from  an  erect  fern  la  brought  about  m  the  same 
way  by  an  attenuate  base,  like  that  of  Diptens,  Syngramma,  Mentscmm, 
Polypodium  sinuosum  and  Cheiropleuna  Essentially  like  these  arc 
plants  such  as  Odontosoiia  with  euneate,  erect  pinnules  Pmnje  drawn 
down  at  the  base,  instead  of  attached  horizontally  will  dram  m  the  same 
way;  illustrations  are  Lmdsaya  Havtcei  and  Asplen-tum  (Oitdafum  and 
other  species.  The  reduction  of  the  basiscopic  half  of  the  pinna  has 
the  same  effect,  the  part  of  the  lamina  which  11  rcmo\ed  being  that 
portion  which  could  not  readily  diam  down  the  raihis,  this  modification 
is  begun  in  Asplenium  vulcanicum;  carried  farther  in  A.  tenerum  and  its 
relatives  and  in  Polystichum;  farther  still  in  Asplenium  resectumj  and 
completed  in  our  dimidiate  Lindsayas  and  Adiantum. 

If  detracted  pinnfe  arc  carried  farther  they  become  decurrent,  forming 
a  wing  on  the  rachis  and  stipe  which  serves  at  once  as  a  drain  for  water 
and  mechanically,  aside  from  any  value  it  may  have  in  increasing  the 
leaf-area.  Microlepia  pinnata  and  OalKpteris  esculenta  show  slightly 
decurrent  pinnre.  Winged  rachisea  and  stipes  are  exceedingly  common 
they  are  illustrated  by  Aspidium  decurrens,  Stenosemia  pinnata  (upper 
part),  Davallia  decurrens,  Diplazium  Williamsi,  Schizostege  pachysora, 
Polypodium  dolichopterum,  P.  afjine,  P.  Schneideri,  and  Lecanopter 
A  broad  wing  is  sometimes  convex  upward  on  both  sides,  effecting 
depression  along  the  axis,  as  in  P.  papillosum,  P.  Schneideri  and  P. 
heracleum,  the  pinnse  of  Pteris  longifolia  and  the  whole  frond  of  Poly- 
podium caudiforme.    The  fine  divisions  of  Onychium  are  concave  above. 
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Many  ferns  have  very  narrow,  erwt  wings,  continiiouB  along  the  rachis, 
or  along  the  rachia  and  stipe,  oi»ening  laterally  at  the  insertions  of  the 
pinnK.  Notable  illustrations  of  this  are  Davallia  decurrens  {Fig.  1), 
Diplazium  polypodioides,  Asphnium  suhnormah,  A.  resectum,  A.  te- 
nertttit,  A.  Belangeri,  A.  macrophylium,  etc.  Merely  channeled  are  the 
stipes  of  Stanosemia,  IlumiUa  iiarvula  anil  Lindsaija  decomposita;  the 
rachis  of  ^ephrolepis  cordtfolia  l>tenochla^na  ■fuhtrifoluita,  Blechnum 
egregium  and  Polypodmm  angiti.tatuin  the  rachis  and  stipe  of  Davallia 
pallida,  Microlepta  btngosa  Diplazxum  pallidum,  1).  tomentosum  (?), 
D.  dolichosoTutn,  etc  \thynum  itliaticum  Pteris  eimformui,  P.  pluri- 
caudata,  etc  Taenttu.  Polypadium  palmatum  etc.;  the  branches  of  the 
rachis  of  Odontosoria  the  rachis  and  eostae  of  hrhizostege  calocarpa;  the 
eostSB  of  Oleandra  nenifojini'i  and  Pohfpodmm  rfrohdHin;  and  the  veins 
of  Nephrodtum  iparsum  and  other  species  ilie  costa  of  Paly  podium 
l'i'41  {P  musaefohum  ')  la  triangular  in  section,  a  fiat  side  raised  well 
above  the  le\el  of  the  trond  while  the  third  angle  stands  out  sharply 
below  it. 

An  effect  similar  to  that  of  the  wmged  stipe  is  produced  by  the 
auricles  of  the  pinnT  of  some  species  standing  close  to  or  against  the 
rachis  and  each  underlaying  the  base  of  the  succee  ling  pinna ;  Nephrolepin 
cordtfolia  is  an  illustration. 

The  convexity  of  the  major  arcolw  of  Polypodium  ajfine  and  /'.  heni- 
cleum  can  conduct  water  along  the  main  veins  and  costas,  just  as  a  wing 
convex  aa  a  whole  does,  and  the  rows  of  close-sot  papillffi  on  the  segments 
of  /*.  papillosum  must  operate  in  the  same  way. 

Irrespective  of  the  ease  or  difficulty  of  becoming  wet  (as  a  matter 
of  faet,  for  a  reason  which  I  shall  presently  develop,  cut,  incised  and 
dissected  fronds  shed  water),  finely  dissected  fronds  dry  readily  by 
evaporation.  There  are  two  reasons  for  this;  the  limited  single  surfaces, 
preventing  the  holding  of  much  water,  and  the  ready  agitation  brought 
about  by  any  movement  of  air,  San  Ramon  ferns  with  very  fine,  ultimate 
divisions  are  'Nephrodtum  setigerum,  Psomiocarpa  apiifolia,  Lindsaya 
hymenophylloides,  L.  blumeana,  Diplazium  meyenianum,  Asphnium 
Belangeri,  A.  scandens,  Onychtum,  Monogramma  {whole  frond)  and 
Polypodium  gracillimum. 

Dryness  of  nether  surface. — Aside  from  these  general  adaptations  to 
promote  the  facile  escape  of  water  from  the  frond,  there  are  various 
other  devices  which  prevent  the  passing  of  water  to  its  nether  surface. 
A  very  simple  structure  of  this  kind  is  the  convexity  of  the  ultimate 
divisions  of  the  frond,  such  as  that  of  the  segments  of  Blechnum  egre- 
gium, the  pinna!  otNephrodium  canescens,  and  the  ultimate  pinnules 
of  Nephrodium  setigerum,  Dennstaedtia  cuneaia  and  Diplazium'  poly- 
podioides.  To  reach  the  nether  surface  of  any  of  these  structures  water 
would  have  to  run  uphill  from  the  margin. 
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This  IS  tqualh  the  caw  when  the  margin  of  an  otherwise  es'^entialh 
plane  frond  or  division  is  deflexwl  as  in  Nephrodium  1712  N  tnierm'' 
dtuin  Oleandra  nitida  MittoUpta  pinnata  Dtnnstatdtia  Mxlhamt 
CaJhptens  cordtfoha  Antiophyum  plantagmeum  A  reticulatum  Pol/ 
podtum  punctatum  P  1741  P  mcurvatum  P  palmatum,  Phohnoptei 
and  i.r}iro  he)  vm  In  the  majority  of  these  plants  the  margin  is  shirj. 
as  well  a*  deflexod  but  that  of  P  mcunatum  is  rather  thicker  than  the 
rt't  of  the  frond  as  a  result  of  increase  m  the  sclerenchyma  A  few 
species  namely  loxogiamme  tonferft  ^colopendnum  schtzocai piim 
intropkyum  lahfohum  PoJypodium  caspiiosum  P  dohchopteium  and 
Thayena  have  a  sharp  margin  whicli  is  not  defle\ed  The  sharpness 
aiont  must  pre^tnt  a  drop  of  water  from  ninning  to  the  nether  surface 
If  the  entire  s  irf ace  i'.  wtt  water  need  perhaps  not  mo\e  m  dropb  hut 
might  mo\e  in  a  film  around  t\en  a  rither  sharp  edge  but  so  long  as 
tl  nether  surface  is  not  wtt  or  la  imperfectly  «o  the  urface  tension 
of  a  lr>]  would  cause  it  to  become  spherical  on  an  elge  as  sharp  as  the 
ones  under  li  cushion   and  it  woull  therefore  fill  cff 

Ov  r  fullness  of  the  margin  causes  an  effect  like  that  pro^ucetl  b) 
convexity  of  frond.  Such  margins  are  wavy  or  crisped,  alternately  raised 
and  deflexed.  Water  will,  of  course,  run  to  the  margin  where  it  is 
lowest  and  only  to  this  point ;  these  arc  the  places  from  which  it  would 
have  to  run  upward  if  it  were  to  wet  the  nether  surface.  Examples  are 
Polypodmm  Schneiden  and  P  mactophyllnm  Such  fronds  can  hardly 
be  torn  because  the  extra  length  of  their  margins  allows  them  merely  to 
straighten  if  the  fionds  are  bent  towaril  the  other  side 

A  eiliate  margin  is  also,  as  a  rule,  an  obstacle  to  the  passage  of  water ; 
for,  if  the  hairs  are  not  wet,  a  drop  must  pass  o\er  their  ends  from  which 
it  will  inevitably  fall  off,  but  if  they  are  wet,  they  usually  furnish  an 
opportunity  for  water  to  nin  down  far  enough  to  fall  instead  of  allowing 
it  to  pass  to  the  nether  surface.  As  a  matter  of  fact,  neither  the  hairs 
nor  the  cuticles  of  plants  in  general  are  very  readily  wet.  Local  fema 
with  ciliate  margin  are  Nepkrodium  procurrens,  N.  1685,  Oleandra  colu- 
brina  nitida,  Polypodium  celebicum  and  Dryoitackyum  pilosiim  Several 
Philippine  species  of  Elapkoglossum  are  remarkable  in  this  respt-et 

If  we  suppose  a  frond  to  be  horizontal  then  the  possibility  of  a  drop 
passing  from  the  upper  to  the  nether  surface  depends  on  the  are'i  of 
contact  which  it  can  preserve  with  the  frond  in  rounding  the  marg  n. 
If  the  frond  is  in  some  other  position  the  area  of  contact  is  still  a  \erv 
important  factor.  Unless  this  area  is  sufficient  to  allow  the  drop  to 
flatten  into  a  broad  enough  oval  markedly  to  re'duce  its  Rlatni  surface 
over  what  it  would  be  were  the  drop  a  sphere  and  thus  to  o\ereome  the 
force  with  which  gravity  can  act  to  remove  the  drop  from  the  leaf,  it  will 
inevitably  assume  a  spherical  form  and  fall.  Of  course,  if  the  contact  is 
sufficiently  reduced,  the  drop  will  become  spherical  independently  of  grav- 
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ity  and  it  will  fall  from  nnv  loaf  wliidi  is  not  abwolutoly  liorizontai  and 
quiet;  tliis  is  the  casf  in  R'speot  to  any  Iwif  tlic  mirfaec  of  which  ia 
unwettabk'. 

We  have  just  seen  that  the  snrface  tension  of  a  drop  iimst  jiruvent  its 
passing  around  a  sharp  edge;  now,  if  drops  run  to  a  toothed  margin, 
tliey  must  in  ]>art  run  over  tlie  sinuses.  If  the  sinus  were  a  curve  with 
a  radius  equal  to  or  greater  than  that  of  the  drop,  or  if  the  railius  wure 
not  very  much  less,  the  drop  would  have  an  area  of  contact  greater  than 
it  would  have  in  passing  an  entire  margin,  and  so  it  would  pass  niorD 
readily.  Such  sinuses  are  found  in  Dipteris,  but  they  are  so  placed  that 
water,  to  reach  the  uiajority  of  them,  must  run  uphill.  I  have  found  such 
sinuses  in  no  other  fern.  If  a  dnip  runs  to  a  wliarp  sinus,  or  to  one 
much  narrower  tlian  the  diameter  of  the  drop,  then  the  sides  of  the  sinus 
will  hold  it  up  and  make  it  run  outward  until  the  sinus  widens  or  the 
ends  of  the  teeth  are  reached.  If  the  sinus  widens  sufficiently  to  allow 
the  drop  to  run  through,  then  even  though  the  frond  is  quiet  enough 
so  as. not  to  cause  it  to  be  shaken  off  when  its  contact  is  limited,  and 
although  it  might  return  to  the  body  of  the  frond  while  still  touching 
both  sides  of  the  sinus,  without  its  having  to  run  uphill,  nevertheless 
it  is  more  than  likely  to  leave  the  frond  because  of  its  impetus  in  falling 
through  the  sinus;  this  condition  is  easily  demonstrated.  If  a  drop 
runs  out  onio  a  tooth,  it  loses  its  op|)ortunity  to  jjass  to  the  nether  surface 
by  diminishing  its  possible  contact,  just  as  it  does  if  it  runs  on  a  caudate 
tip.  In  general  water  nuist  run  to  the  teeth,  rather  than  over  a  sinus, 
because  its  surface  tension  prevents  its  starting  over  an  edge  if  it  can 
run  along  it.  Thus  a  toothed  or  cut  margin  in  all  parts  of  its  periphery 
is  provided  with  a  water- removing  structure  such  as  caudate  leaves  have 
at  the  apex.  I  have  demonstrated  the  inability  of  water  to  pass  around 
a  narrowly  or  sharply  cut  margin  by  experiments  on  various  ferns. 

Among  ferns  with  serrate  margins  are  Nephrodium  syrmaticum, 
Davallia  decurrens,  Diplaziiim  pallidum,  D.  leGf,  D.  polypodioides, 
Asplenium  vulcanicum,  A.  macrophyllum,  Athi/rium  silvaticum,  Ble- 
chnum  egregium,  sterile  parts  of  Pteris  ensifolia  (a  serrate  fertile  margin 
of  Pteris  is  impossible),  and  the  fertile  frond  of  Drynaria  rigidula. 
Beside  being  serrate  (rather  obtusely),  Davallia  decurrens  has  the  seg- 
ments so  close  together  that  a  drop  will  run  on  the  upper  surface  from 
one  to  another.  Tn  practice  I  have  watched  a  drop  run  across  eight 
segments  without  a  particle  passing  through  between  them.  Ferns  with 
more  deeply  incised  margin  are  PolysHchum,  Nephrodium  1718,  iV.  in- 
termedium, N.  Bordenii,  Aspidium  difforme,  Davallia  solida,  Micro- 
lepia  hirsuta,  Lindsaya  Havicei,  IMplazium  WilliamM,  D.  dolichosorum, 
D.  meyemanum,  D.  fruciuosum,  Asplenium  aiudatum,  A.  cuneatum, 
Adiantum  diaphaiium,  A.  mvidanaoense,  tfchizostege  caUcarpa  and  S. 
packymra.  A  very  much  larger  proportion  of  terrestrial  than  of  epi- 
phytic ferns  have  such  margins;  as  epiphytes  by  virtue  06  their  position 
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will  be  injured  for  a  comparatively  short  time  by  wetncw  of  tlii'  nctlirr 
surface. 

In  a  few  forns  tiiere  are  special  a<laptations  to  inakt  the  smusib 
impassable  for  water.  The  sinus  is  elevated  in  Nepkrodmm  mjTmaticum 
Aspidium  huzeanum  and  Thayeria.  It  is  obstructed  h\  local  hairs  the 
rest  of  the  margin  being  less  ciliate  or  nor  at  all  so  m  Ncphiodium 
diversilobum,  Stenosemia  anrita  and  S.  pinnata  (fig.  2)  In  Poh/podium 
celebicum  and  a  number  of  its  congeners  the  frond  is  cut  10  clo'sely  to  a 
very  hairy  costa  or  rachis  that  the  hairs  on  the  latter  may  obstrutt  the 
sinuses.  Single,  fine  projecting  teeth  or  setae  effectively  obstruct  the 
sinuses  of  Nephrodium  syrmaticum,  N.  cyatheoides  and  4  leuze-anum 
Other  Philippine  ferns  with  such  teeth  are  Egenolfia  appendtculata  and 
Leptochihs  cuspidatus. 

I  am  convinced  that  we  have  here  the  correct  interpretation  of  serrate 
and  otherwise  inoffensively  toothed  margins.  These  structural  peculiar- 
ities arc  among  those  most  widespread,  but  hitherto  they  have  been 
accepted  as  facts  without  an  attempt  at  a  general  explanation  being  made. 
I'here  are  doubtless  a  suiRcient  number  of  instances  in  which  this  ex- 
planation will  not  apply  and  many  more  in  which  its  application  is  not 
evident,  but  among  these  must  not  be  included  the  cause  of  the  existence 
of  those  spiny  margins,  properly  regarded  as  xerophytic  characters,  which 
are  produced  directly  by  strong  insolation,  dryness  or  exposure  to  wind  " 
for  these  more  often  between  the  sharp  teeth  have  rounded  sinuses, 
through  which  water  might  run  more  readily  than  it  would  around  a 
straight  or  slightly  convex  margin. 

Drynesh  ot  tht  nether" surface  in  the  ferns  is  doubly  desirable,  both 
for  the  sake  of  the  fructification  and  also  to  avoid  plugging  of  the 
btomata  The  protection  of  the  fruit  will  be  discussed  later.  The 
stomatd  arc  confined  to  the  nether  surface  of  every  vegetative  frond  in 
the  entire  fern  flora  of  San  Ramon,  except  in  the  single  ease  of  Mono- 
gramma,  which  has  no  differentiated  ventral  surface.  Epiphytes  dispense 
with  incised  margins  more  commonly  than  do  terrestrial  ferns  because, 
if  their  nether  '.urface  should  be  wet,  the  water  will  be  removed  with 
relatn  e  promptness  by  evaporation ;  but  among  both  groups,  epiphytes  and 
gtophyteo,  it  is  alino=!t  invariably  true  that  fronds  which  have  margins 
which  are  entire  in  detail  have  other  devices  adapted  toward  keeping 
their  nether  surfaces  dry;  among  these  are  sharp,  defiexed  or  ruffled  mar- 
gins, convex  or  minute  ultimate  divisions,  or  forms  adapted  to  the  facile 
escape  of  water  from  the  whole  frond.  The  general  occurrence  of  other 
obvious  devices  intended  to  prevent  water  ffom  reaching  the  nether 
surface  of  fems  which  are  without  cut  margins,  together  with  their 
much  more  frequent  absence  on  ferns  which  have  cut  margins,  or  in 
the  latter  event,  together  with  their  presence  merely  as  supplementary 
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dovicos  which  fiirtlier  obstruct  tlie  siiiiiBos,  is  in  itself  a  proof  that  cut 
margins  are  devices  to  preveut  the  passing  of  water  to  tlic  nether  surfaces. 

A  mass  of  phanerogamic  ovideiico  for  tny  thesis  was  accumulated  by 
Anheisser,"  who  sbowod  that  in  a  great  number  of  plants  of  vnriouR 
families,  serrate  or  bisorrnte  margins  and  tlie  n'stnetion  of  stoinata  to 
the  nothor  aurfacc  were  cnnciirrent  phenomena. 

Thfi  epiilerviis. — Beside  the  excretion  of  a  cuticle  sufficiently  waxy  to 
|je  more  or  less  iinwettahle,  many  ferns  have  outer  walls  the  convexity 
of  which  is  a  strong  factor  in  the  same  diniction.  Thesio  convex  walls 
are  sometimes  confined  to  the  nether  surface,  sometimes  thoy  are  more 
convex  in  that  situation.  San  Ramon  ferns  the  epitlennal  walls  of  which 
are  sufficiently  convex  to  Iw  difficiilt  to  wet  are  Stanosemia  tmritn,  DnvaUin 
pallida,  Mirrolepm  hirsida.  Odontosoria  return,  DenndaftHw.  Williamsi, 
D.  cimeata,  AspUtiiiim  mibnormale,  Adiimtum  philipperutfi,  A.  dinphn- 
num.,  A  mmdanaoentp  Anti oplnfiim  rcUiulatum  am}  I'ohipodinin  affiite. 
Such  an  a<laptation  la  naturalh  to  he  found  chiefly  in  ferns  growing  in 
places  where  thev  are  likeh  often  to  Ih)  wtt  na  a  niatt*?r  of  fact,  it  ih 
entireh  coniinwl  to  ferns  growing  in  inch  places. 

It  has  already  been  remarked  that  half  of  the  depth  of  the  cell  of 
Adiantum,  diaphativm  ii  made  of  the  projections  Between  walls  which 
are  convex  to  this  extent,  and  trichomes,  no  line  can  be  drawn.  Dry 
triehomes,  unicellular  or  plnri cellular,  occur  o\(r  the  mesophyll  of 
Neplnodmm  setigerum,  N.  tmmersum,  A.  lanescens,  N.  andum,  N. 
rucuUatum,  N.  pteroides,  N.  1C77,  N.  Sordenii,  NephroUpin  hirsutuJa, 
Microlepia  strigosa,  M.  Spelunca,  Adiantum  diaphamtm,  Nipkobobis  and 
Photinopteris.  Very  many  species  have  them  on  the  veins,  the  reason 
for  this  restriction  heing  the  mechanical  one  that  their  bases  can  be 
firmly  anchored  in  the  more  solid  walls  to  1«  found  there.  A  better 
protection  against  wetting  than  is  produced  by  <!ry  hairs,  is  furnished 
by  glandular  ones  such  as  are  to  be  found  on  Nephrodium  1712,  N. 
netigerum,  N,  Foxii,  N.  immersvm'  (few),  N.  canBscens,  N.  aridum,  N. 
cucvilatvm,  N.  pteroides  (few) ,  N.  1C85,  A'.  Bordenii,  and  "Menochloeim." 
These  are  of  characteristic  size,  form  and  color  in  each  species. 

The  thickness  of  the  outer  walk  of  the  epidermis  has  already  been 
tabulated,  which  tabulation  clearly  brings  out  their  relation  to  the  gen- 
eral environment  and  the  differences  between  epiphytes  and  terrestrial 
plants.  These  measurements  are  of  the  outer  walls  as  they  are  apparently 
normally  developed  over  parenchyma.  However,  many  species  have  thin 
spots  or  pits  around  the  periphery  of  each  cell.  These  cells  have  their 
lateral  walls  wavy  throughout  their  whole  depth,  or  straight  in  the 
inner  part  but  wavy  next  to  the  outer  wall.  The  thin  spots  in  the  outer 
wall  are  in  the  exeurrent  angles  or  lobes.  Ferns  in  which  such  pits  are 
well  developed  are  Didymochlaena,  Dipteris,  Humata  heterophiflla,  H. 

'°  Anheifiser,  R.;  Ueher  ilie  nrvinwiclp  Blattaprpitp.     Flora    (1900),  B7:   04. 
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gaimardiana,  H.  parvida  (fig.  3),  DavalUa  brevipes  (fig.  4),  D.  soUda, 
Asplenium  vulctmicum,  A.  macropliyUvm,  A.  mneatvm,  A.  Belangeri, 
Pteris  ensiformis,  Monogramma,  Antrophyum  latifolium,  Polypodium 
cuadlatum  and  P.  Phymaiodes.  In  Humata  gaimardiana  and  Davallia 
brevipes  these  pores  reach  a  depth  of  three-fourths  to  four-fifths  of  the 
thickness  of  the  wall.  In  leaving  these  lobes  of  thick  walls  thin,  the  plant 
makes  the  most  economical  mechanical  use  of  its  plastic  material,  for  the 
lateral  walls  effectively  reinforce  the  outer  ones  at  the  c:lges.  Straight, 
lateral  walla  act  less  effectively  in  the  same  way  and  a  ft'w  ferns  have  the 
outer  walls  thinner  around  the  even  margin,  as  is  the  case  in  Nephrodium 
1712,  or  they  are  pitted  around  the  margin,  as  in  Asplenium  squamulatum 
(fig.  5).  On  the  other  hand,  Scolopendrium  pinnatum,  the  epidermal 
cells  of  which  are  rather  large  in  proportion  to  the  thickness  of  the  outer 
and  lateral  walls,  has  the  outer  wall  reinforced  centripetally  for  a  short 
distance  from  each  of  the  obscure  entrant  lobes  (fig.  (i).  The  same  is 
true  of  some  of  the  entrant  angles  in  A  thyrium  silVaticum,  whereas  Asple- 
nium scandens  has  the  outer  wall  thinned  in  the  e.xcurrent  lobes  and 
reinforced  from  the  entrant  curies 

The  'spicular  idioblasts  of  the  T  ti/anctp  (figs  '"  8)  ha\e  long  been 
familiar  oljects  The^  are  wanting  m  Anirophi/uni  Jahfohum  anl 
'\%ttaria  mmor  the  former  growing  m  sheltered  places  and  beinij  too 
broad  to  need  an>  longitulmal  remforcemtnt  anl  the  latttr  being  ler^ 
=imall  and  ''tout 

It  has  just  been  pointel  out  that  waw  lateral  walls  are  a  remforct 
mtnt  of  th(  outer  wall  contributing  grcatlv  to  the  rigi  litv  and  strength 
of  the  epidermal  framework  as  a  whde  On  other  than  mechanical 
grounls  most  terrestrial  ftrn«  ha\e  the  outer  walls  much  thicker  above 
than  below  In  evident  correlation  with  this  fact  these  ferns  almost 
invariably  ha\L  itavy  walla  for  the  nether  epidermis  alone  or  haie  the 
latter  decidedly  more  wa^  than  those  abt\e  Dtpla  lum  turnishos  many 
good  illustrations  Wavy  lateral  walls  hi  reinforcing  the  outer  walls 
or  in  extreme  cases  dnidmg  the  cell  into  comparativeH  amall  lobes  tr 
parts  make  larger  epidermal  cells  possible  than  would  otheiwise  be 
tolerated  from  methanical  reasons  The  relation  of  size  of  cell  and 
wanness  of  wall  to  the  stomatil  movement  will  be  discuosed  presently 
The  relation  f  the  thukness  ot  outer  wall  to  size  ot  cell  needs  no 
argun  ent  it  '>  well  illustrated  within  one  plant  h^  Oiontoa)na  retum 
which  though  a  terrestrial  fern  along  creeks  hi  the  outer  wall  15  /i 
thick  above  and  "i  fi  to  i  fi  thick  below  the  cells  abo\e  being  remarkably 
narrow 

Stomata. — ytomata  occur  on  the  upper  surfaces  of  the  fertile  fronds  of 
Achrostichum  and  Cheiropleuria  and  on  all  four  faces  of  those  of  Mono- 
gramma; otherwise  they  are  entirely  confined  to  the  nether  surfaces  of  all 
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our  ferns.  Here  tliey  Kiay  bf  wjiifllly  ilistributc*!  or  tliey  iiiuy  Ite  in 
stroaku,  or  to  a  liinitt-d  mcasiiri',  in  groups.  They  occur  only  ovor  the 
parcnohynm.  As  the  tabJu  bIiowb,  tin-  niimbi.'r  varies  from  7  to  400  per 
square  millimeter.  As  a  general  rule  tlie  number  and  size  vary  in 
opposite  directions, 

Jn  most  ferns  the  ontor  walls  of  the  guard  eolls  arc  In  the  same  plane 
as  the  outer  walla  of  the  epidermal  cells.  The  guard  cells  are  usnally 
not  very  different  from  the  epidermal  cells  in  depth,  but  sometimes  they 
are  decidedly  shallower.  They  are  slightly  elevated  above  the  level  of 
the  surface  in  Nephivdium  171£,  Miirolejm  Hpflwiro',  Odontosoria  re.tusa 
(by  one-lialf  their  depth),  Loj^ogramme  conferta,  JHjilazitim  dolicho- 
sorum,  Asplenium  mhnnrmah,  Hlechnum  fgregtnm,  Pteris  opam,  etc., 
I'olypodium  gracitlimum,  P.  pediatlatmii,  P.  rKvoiutum  ami  P.  afjine. 
They  are  in  effect  immersed  by  outgrowths  from  the  epidermal  cells  of 
Adiantum  philippense  and  A.  diajihannm,  till  the  bottom  of  pitu  10  /i  deep 
in  Dipteris,  and  occupy  the  middle  of  deeper  pits  in  all  our  species  of 
Niphobolus. 

In  the  majority  of  Poli/podiacew,  no  ridge  of  exit  can  be  detected.  The 
exceptions  at  San  Ifamon  are  Nephrodittm  sparsutii,  Oleandra  nitida, 
Humata  heterophylla,  II.  gaimardiana.  II.  parvula,  Davallia  solida, 
Lindsnya  gracilis,  L.  blumeana,  etc.,  Coniogmmme  fraxinea,  Syngramma, 
Diplazium  paJlidvm,  J),  meyonianum,  Asplenium  Phyllitidis,  A.  tenerum, 
A.  macropkyllum,  A.  caudatum,  A.  cuneatum,  A.  afflne,  A.  Helangeri, 
Scolopendriutn  scMzocarpum,  Stmoclilmui,  Pteris  tripartita,  Hymeno- 
lepis,  Niplwbolus,  Prosaptia  cryptocarfia,  Polypodium  caspitoaum,  P.  ce- 
lebicum,  P.  ohUqiiatum,  P.  1741,  P.  doUdioptenim,  P.  tncurvatum,  P. 
Phymatodes,  P.  palmatum,  P.  anguntalum,  P.  albido-i^quamatum,  P. 
ca-udiforme,  P,  macrophyllum,  Drynaria  rigidula,  I),  quernfolia,  Tkaye- 
ria,  Dryostachyum  and  Lomngramma.  In  most  of  these  the  ridge  of 
exit  is  comparatively  undeveloped ;  but  in  a  few  such  as  /'.  celebicum 
and  P.  Phymatodes  the  two  ridges  are  about  equal.  Species  with  an 
especially  strongly  developed  ridge  of  entry  are  Meniscium  triphyllum, 
DavaiJia  pallida,  MicroUpia  pinnata,  M.  tipelunca,  Odontosoria  retusa, 
Dennstxdtia  Williamsi,  D.  erytkrorachis,  Callipteris  escvlenta,  Diplazium 
tenerum,  Asplenium  suhnormale,  A.  resectum,  Stenochlcena  subfrifoliata, 
Pteris  tripartita,  Antrophyum  latifoliwm,  A.  semicostatum,  A.  plantO' 
gineum,  A.  reticulatum,  Polypodium  a/fine,  P.  macrophyllum  and  Chei- 
ropleuria  hieuspis.  In  nearly  all  of  these  this  ridge  is  prominent  and 
aimed  obliquely  outward,  as  in  Dennsttedtia  punctilobula '° ;  but  in 
Diplazium  tenerum  and  in  Antrophyum  it  is  plane  with  the  surface 
and  in  section  remarkably  like  shears  in  appearance.  In  Stenochlcena 
subtrifoliata  the  ridge  of  entrance  iliel(«es  a  vestibule  of  considerable 


"Copelaiid:   Meplianism  of  Stomafa,     Ann.  of  Bot.    (1002)    16 
Figx.  ^9,  il. 
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In  my  paper  on  the  mechanism  of  atomata,  just  citetl,  I  showed  that 
there  was  diversity  even  among  our  few  Polypodiacece  in  the  eastern 
United  States;  the  range  in  the  Philippines  naturally  in  niiicli  wider  in 
all  respects.  The  turgor  of  the  guard  cells  has  an  exceedingly  wide 
range.  In  IHeris  opaca,  it  is  the  same  as  in  the  epidermal  Cells,  or 
(using  a  familar  ellipsis).  0.3  to  0.4  normal  potassium  nitrate.  In 
Leptochilus  heterophyllus,  it  is  0.5  normal  potassium  nitrate  in  the  guard 
cells,  but' only  0.4  normal  in  the  epidermis.  In  Loxogramme  iridifolia, 
plasmolysis  of  the  guard  cells  begins  in  0.5  normal  solution.  In  Pro- 
saptia  cryptocarpa  and  Polypodium  dolichopierum,  the  turgor  is  0.7 
normal,  that  of  the  epidermis  of  the  latter  being  the  same ;  and  in  Nipho- 
holus  varivs  (other  Nipkobolus  species  are  not  very  different)  the  pore 
closes  in  a  normal  solution  of  potassium  nitrate,  but  plasmolysis  is  doubt- 
ful even  in  this  concentration.  In  Niphoholns  all  neighboring  cells  of 
the  stoma  plasmolyze  before  the  pore  appreciably  begins  to  close. 

Probably  a  majority  of  the  ferns  here  and  elsewhere  in  the  world  are 
similar  to  Dennstadtia  punctilobuJa  in  their  stomatal  mechanism  al- 
though in  most  of -them  the  development  of  the  ridge  of  entrance  is  less 
excessive.  Representative  of  these  are  Nephrodinm  sparsum,  Leptochilus 
heterophyllus,  Pieris  opaca  and  Polypodium  dolichopierum.  The  stomata 
of  this  type  are  considerably  longer  than  they  are  broad,  and  are  struck 
by  anticlinal  walls  only  near  the  ends;  usually,  in  fact,  only  near  one 
end,  because  of  the  mode  of  origin  of  the  stoma.  Measurements  of  the 
stomata  of  N.  sparsum  are: 

Opon,  In  -^^-  KNO, 

Width  of  stoma microns....     30.5  S.'i 

Width  ot  ridge  of  entrance do. 3  D 

Width  of  guard  cell do. 10  17.  ."i 

Width  of  pore do 4  0 

Tlie  stomn  of  Polypodivm  dolichnpleruin  does  not  i|iiite  close.  MensKircments  on 
it  are: 

Open.            Ill  -"  KNO,  In  ^  KNO, 

Width  of  stoma microns...,     46                 4,1  4.t 

Width  of  pore do. 5                   o.  .1  0.5 

The  stoma  of  Pteris  opaca  widens  1  ^  while  the  pore  opens  3  ft. 

CtUlipteris   cordifotia   is  not   very   far   from   this   type,   opening  chiefly   by   a 

swinging  outward   of   the   ridge   of   entrance;    bnt   ita   width   does  not   change. 
Measurements  on  it  are: 


Open.         In    '-KKOj 


Width  nt  stoma 
Width  of   'pore" 
Width  of  ridge  of  entrance 
'Some  ot  tlie  stomata  elo^  eomp 
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The  stomatal  iiiovoiiicnt  of  \ii)hobohii  ndiia^cfii<>  is  like  that  of 
Callipteris.  In  the  (very  mocknit*)  thickening  of  thL  walls  it  s 
the  Amaryllis  type,  but  it  is  raised  above  anl  oierliei  the  Biibsidiary  < 
autRcicntly  to  cause  the  latter  to  hold  the  inner  half  bo  that  the  outer 
half  alone  can  move  freely  outward  and  1  acknard  Its  closure  is  effeetei! 
by  the  ridge  of  entrance.  The  itnma  of  hrphrodimn  lyrmaticum  Boenis 
to  be  quite  of  the  Amanjilis  t)]^?  its  dorsal  walls  are  perpendicular  to 
the  surface. 

Another  large  number  of  fern  it<imata  ar  of  the  mechanical  type  of 
Medeola,  or  of  that  first  dcaenbetl  modifitation  of  it  called  the  type  of 
Mnium.  Those  are  broad  stoniata  with  shallow  guard  ceils  the  dorsal 
walls  of  which  are  rigic!.  The  rigidity  of  the  dorsal  wall  may  be  due 
to  its  own  heaviness,  as  in  Oleanrlta  cohibruia  nttuiti  to  local  folds  or 
thickenings,  like  those  of  Medeola  but  less  pronounetd  as  is  the  cas*'  with 
tirolopendrium  schizocarpvm,  Vittaria  minor,  I'olr/padium  casyitosutii  and 
/'.  obliqvatum ;  it  may  be  due  to  its  being  struck  only  dorsally  by  the  two 
anticlinal  walls,  as  in  Ilymenolepis  and  P.  sinuosum,  or  to  being  struck 
irregularly  by  more  numerous  walls,  as  in  Davallia  dmticvlatn,  Anple- 
nium  muswfolium,  A.  macrpphyllum,  Adiantuni  mindanaoense,  Vittaria 
minor,  Prosaptia  cryptocarpa,  and  others.  Most  ferns  with  these  stomata 
liave  them  slightly  longer  than  broad,  but  exceptions  arc  not  infrequent. 
In  the  fertile  frond  of  Loxogramme  conferla  they  vary  from  round 
stomata  to  those  which  are  59  ^  long  by  74  in  broad,  and  in  Asplemum 
macropkyllum  from  some  which  are  longer  than  they  are  broad  to  exam- 
ples which  are  24  ;«  long  by  33  n  broad.  The  movement  of  these  stomata 
is  illustrated  by  Niphobolm  vuriiis  and  Prosaplia  r.rijptocarpa.  Measure- 
ments on  the  former  arc: 

Open.      Ill  ^-  KNO, 

Width  of  stoma inicronfl..,,     34  .14 

Width  of  ridge  of  entrance do S  (I 

Width  of  ridge  of  exit do S  S 

Measurements  on  P.  cri/plocarpa  are; 

Open.      In  ;=  KNOj    In  i  KNO, 

Length   microns...     4.5  4H 

Width  of  itonia  do  45  45 

Width  of  pore  do  •>  'i  3. 5  2 « 

In  some  of  these  stomata  elosure  is  still  lean  complete  Thus,  in  Loxogramme 
conferta  the  open  pore  is  14  n  wide,  and  closes  only  to  8  ^  That  of  L.  iridifolia 
remains  open  4  /t  after  tiiree  days  in  darkness  but  closes  to  0,5  n  if  plasmotyzed. 
The  stoma  of  Scolopendrinm  achisocarpuni  is  08  n  long  b>  53  ^  broad  when  closed ; 
each  guard  cell  is  then  26.5  fi  broad,  or  very  nearly  that,  but  only  10  n  in  depth. 
Some  species  have  still  shallower  guard  cells.  In  Drynaria  quercifoUa  and 
Photinopteria,  but  not  in  Dryostachyum,  tlie  lumen  in  median  erOHs-seetions  is 

■  Plaemolyzed. 
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exceedingly  shallon  namelv  3  n  deep  in  a  it<ina  4*  it  h^  tl  n  but  it  la  thick 
ttallei  HhatenT  motility  tlipse  tdln  mm  late  js  lil  e  that  posseiaed  \^ 
Oamviida  '  tlie  activitj  bplng  restiipttd  to  the  thin  h  ille  I  fiiris  «liich  optii  the 
pore  by  an  increase  in  deptli  tinallj  the  stoma  of  Dipterts  is  almoot  exactly 
like  that  of  the  (araferw  ajid  ilUum  with  a  very  ohlique  dor^ial  wall  and  large 
oierljing  twin  subsidiary  cells 

It  18  obvious  in  regirdmg  the  occiirtence  of  thi  different  niecjianieal 
tipes  that  those  the  moiLment  of  which  in\olv<«!  a  change  of  outline 
can  operate  well  only  where  the  rest  of  the  cpidtrmis  is  not  too  rigid, 
while  those  the  movement  of  which  involves  no  change  of  outline  can 
operate  in  spite  of  rigid  neighboring  walls,  and  indeed  are  often  protected 
by  such  walla  from  interference  with  them  by  the  neighboring  tissues. 
These  stomata  (types  of  Medeola  and  Mnium)  regulate  the  openness 
of  the  pores  by  changes  in  the  depth  of  the  guard  cells,  and  these  changes 
are  effective  because  the  stomata  are  broad.  The  firm  structure  of  epi- 
phytes therefore  puts  a  premium  on  broad  stomata.  The  ratio  of  average 
length  to  average  width  of  the  stomata  of  all  San  Ramon  epiphytes  is 
1  to  0.67 ;  of  terrestrial  species,  1  to  0.47. 

Even  apparently  differentiated  subsidiary  cells  practically  never  occur 
with  the  stomata  of  the  Medeola  and  Mnium  types,  which  are  inde- 
pendent of  the  contiguous  cells.  However,  in  stomata  the  movement  of 
.which  involves  any  accommodation  on  the  part  of  the  adjacent  cells,  as 
is  the  ease  in  stomata  of  the  types  of  AmanjUis,  Dennstwdtia  and  the 
Coniferw,  specialized  subsidiary  cells  are  or  are  not  necessary,  according 
to  the  nature  of  the  general  epidermal  cells.  If  the  latter  arc  very  large, 
as  in  Diplazium,  and  without  too  rigid  walls,  a  specialization  of  subsidiary 
cells  seen  in  surface  view  or  in  section  is  unnecessary  and  does  not 
occur.  Subsidiary  cells  are  without  one  or  the  other  of  the  two  prop- 
erties of  the  majority  of  epidermal  cells  which  interfere  with  the 
movements  of  the  guard  cells ;  that  is,  either  the  subsidiary  cells  contain 
less  chlorophyll  than  the  epidermal  cells,  or  they  have  less  rigid  walls, 
or  both.  They  contain  less  chlorophyll  in  Asptdium  angustatum  and 
Lindsaya  imlckella,  and  none  at  all  in  any  Antrophyum,  in  all  species  of 
which  genus  other  epidermal  cells  contain  a  certain  quantity.  It  has 
already  been  pointed  out  that  wavy,  anticlinal  walls  increase  the  rigidity 
of  the  epidermis.  An  epidermis  wholly  wavy  or  wavy  next  the  outer 
wall  (as  in  Antropliyum)  has  subsidiary  cells  with  plane  walls  in  Gyclo- 
peltis,  Nephrodium  syrmaticutn,  Asptdium  angulatum,  Aj*tkropteris, 
Pteris  ensiformis  {not  always),  Antrophyum  latifoUum,  eto.,  and  PhoH- 
nopteris  (not  always).  Huntata  keterophylla  has  the  anticlinal  walls 
which  strike  the  backs  of  the  guard  cells  very  thin,  while  elsewhere  thoy 
are  thick.  Monograma  has  conspicuously  broad,  subsidiary  cells  with 
the  narrow  stomata.     Dipteris  has  small,  angular  epidermal  cells  rich 

■"  Copeland,  I.  c.  347,  figs.  31  to  3.t. 
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in  ehlorophvH,  but  very  krgc  siibsidiarv  oclls  occiiiwin);  Imlf  of  the 
entire  aroii. 

AssimiUttirig  tissue.— -The  specializfltion  of  ttie  epidermal  eella  of  ferns 
is  what  their  environment  demands.  In  terrestrial  species,  with  very  few 
exceptions,  they  are  not  extremely  differentiated  from  the  parenchyma, 
but  that  this  difference  between  the  majority  of  ferns  and  the  majority 
of  spermaphjtes  is  an  adaptive,  not  a  primitive  character  on  the  part 
of  the  ferns,  is  amply  proved  by  the  exceptions.  Some  species  in  every 
tribe  of  Pohjpodiarew  represented  at  San  Hamoii  are  witliout  chlorophyll 
in  the  epidermis.  The  spicniar  cells  of  the  Vittarietf  have  already  been 
mentioned,  and  in  four  tribes,  Davallieir.  As}i]enietr.  I'ohjpodiem  and 
Achroaiichea,  are  species  which  have  carriwl  protective  speci«lis»tion 
deeper  than  the  epidermis,  having  a  spocialiKcd  hypodermis.  In  the 
majority  of  ferns  it  is  more  correct  to  describe  the  epidermis  as  specialized 
in  other  directions  than  for  protection,  than  to  call  it  undifferentiatotl. 
In  very  numerous  ferns  it  is,  indeed,  a  highly  specialized  photosynthetic 
tissue  which  is  not  infrequently  more  specialized  than  any  part  of  the 
parenchyma. 

Fenis  with  epidermal  cells  conspicuously  deep  and  rich  in  chlorophyll 
are  Cyclopeltis,  Nepkrodium  immeritumj  N.  diversHohttm,  N.  pteroidi'S, 
AspidiwH  decurrens,  A.  angulatum,  Stenosemia  autita,  Leptochilus  lati- 
■  f alius,  Diplazinm  pallidum,  D.  1(167,  D.  bvlbifervm,  I),  tenerum,  D. 
Wiltiamsi,  AspleiUvm  subnormale,  A.  rexe-rtum,  A.  xcantlfms,  Sckviostege 
calocarpa  and  Pteris  quadriaurita.  The  inner  entls  of  deep  epidermal 
cells  are  out  of  contact  with  one  another,  leaving  intercellular  spaces,  in 
Nephrodium  1712,  N.  canexcenn,  Meaiscium,  Microlepta  pinnala,  Lind- 
saya  hymenophyUoides,  L.  pulchella,  Adiatilum  mindattaoense ,  Polypo- 
dium  obliquatum  and  P.  dolichoptemm.  In  several  of  these  the 
chlorophyll  is  concentrate*!  in  the  inner  end.  Instead  of  one,  there  are 
several  inward  projections,  making  the  cells  breech«s-like  m  section  in 
Nephrodium  procurrens,  N.  Foxii,  Stenosemia  innmda,  Polypodium  cas- 
pitosum  and  P.  cuciifJaium ;  the  subepidermal  layer  lias  this  character 
in  Humata  heterophylla.  In  Adiaittum  diaphanum,  an  especially  large 
share  in  the  photosynthesis  falls  to  the  epidermis,  the  upper  and  nether 
epidermis  being  in  direct  contact  in  a  considerable  part  of  the  frond 
It  will  be  noticed  that  the  ones  which  have  been  mentioned  in  this  con- 
nection are  nearly  all  terrestrial  species.  But  some  very  large  terrestrial 
species  are  like  many  epiphytes  in  the  more  or  less  complete  suppression 
of  the  chlorophyll  in  the  epidermis,  this  being  the  case  m  Nej)Jirodmm 
ferox,  N.  cyaiheoides,  and  the  huge  variety  of  Asptdium  leuzeanum. 

It  is  the  mesophyll  rather  than  the  epidermis,  which  shows  less  special- 
ization in  the  ferns  than  in  the  seed-plants.  In  the  parenchyma  the 
differentiation  is  especially  backward.  A  completely  and  typical  de- 
veloped palisade  parenchyma  does  not  occur,  hut  layers  which  are  like  it 
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in  compactness  and  more  or  less  approaching  it  in  form  and  arrangement 
of  the  cells  are  found  in  Nephrodtum  cucullatum,  Humata  gaimardiana, 
IT.  parvula,  Pteris  opaca,  P.  longifolia.,  Uymenolepis,  Niphoholus,  Poly- 
podium  alhidosquamatum  and  Achrostichum.  Except  the  first,  these 
have  the  underlying  parenchyma  very  loose  and  open. 

The  inesophyll  is  more  compact  and  green  above,  without  however 
being  palisade-tike,  in  DidyniocMaena  (6),'  Cyclopeltis,  Odontosoria, 
Dennstaedtia  erythrorachis  CJ-S),  Diplazium  1C(17  (4),  D.  iui.biferum 
D.  tenerum,  D.  dolichosorum  (9),  Asplenium  BeUmgeri  (4-5),  Blechnum 
egregium  (G),  Pteris  melanocaulon  and  Taenitis  (8);  more  open  below 
but  about  as  green,  in  Nephrodium  immersum  (S) ;  with  chlorophyll 
even  in  the  selerenchyma,  N.  pteroidea  (3-6),  Meniscium  (G-7),  Aspi- 
dium  difforme  (7),  Dipteris  (8-9),  Pteris  e.xcelsa  (7-8),  Polypodium, 
Zippelu  (8),  and  P.  Phymatodes  (8). 

In  very  many  more  species  there  is  no  evident  differentiation.  Ac- 
cording to  my  cards,  the  parenchyma  is  undiifcrentiated  and  compact  in 
Polystickum,  Nephrodium  syrmaticum  (5),  N.  intermedium  (3),  N. 
setigerum  (5),  N.  canescens  (3),  and  its  var.  nephrodiiformis  (2—3), 
N.  diversilobum  (2-3),  N.  1GS5  (3),  N.  Bordenii  (3-3),  N epliroiepis 
cordifolia  (5),  JV.  hirsutula  (0-7),  iV.  laurifolia  (7),  Oleandm,  DavcUlia 
decutrens  (5),  Mia-olepia  sirigom  (4),  Dennstaedtia  WiUinm^i  (4-6), 
J),  cuneata  (li-7),  Lindmya  gracilis  (2),  Gallipteiis  esculenta,  Diplazium 
meyenianum  (2-4),  D.  fructuosum  (6),  D.  polypodioides  (4-5),  Asple- 
nium caudatum  (4-5),  A.  cuneatum,  Adiantum  mindanaoense  (2), 
Schizostege  pachysora  (8),  Onyckium  (7-8),  Pteris  pluricaudala  (3-:4), 
Vittaria  falcata  (10),  Polypodium  papillosum  (3—4),  P.  angustatum 
(C-7),  P.  heracleum  (4-5),  Lecnnopteris  (5),  Drynaria  rigidula  (5), 
Dryostachyum  (4-5),  and  Lomagramma  (0).  It  is  subcompact  in 
Nephrodium  procurrens  (3),  N.  16,77  (2-3),  Asplenium  Phyllitidis 
(10^13),  A.  epipkyticiim  (4),  and  Vittaria  alternans  (8),  It  is  quite 
open  throughout  in  Nephrodium  1712  (3),  Aspidium  angulatum  (3-4), 
Stenosemia  aurita  (3),  Arlhropteris  (4),  Lindsaya  Jiymenophylloides 
(2),  L.  blumeaua.  (3),  L.  pulchella  (3),  Loxogramm,e  conferta  (10), 
L.  iridifolia  (8),  Syngramma  (8) ,  Diplazium  pallidum  (3),  D.  Williamsi 
(2-^),  Asplenium  resectum  (3),  A.  affine  (5),  Aihyrium  silvaticum  (4), 
Stenochlaena  sp.  (6),  Adiantum  philippense  (2),  Schizostege.  calocarpa 
(4),  Antrophyum  latifolium  (6),  Polypodium  cuatllaium  (2),  and  P. 
Sckneideri  (4).  It  is  stellate,  throughout  or  in  part,  in  Nephrodium 
sparsum  (4^-5),  Microlepia  pinnata  (7),  Coniogramme  fraxinea  (C-7), 
Loxogramme  involuta,  CaUipteris  cordifolia  (10)  (the  last  three  below 
only),  Vittaria  minor  (14)  except  two  layers  above,  Prosaptia  crypto-  ■ 
carpa,  Polypodium  cwspitosum  (8)  (fig.  14),  /'.  cdehicum  (.i),  and 
P.  obliqmitum  (6). 

■  Figures  in  pnrentlieses  statp  tlip  niiiiilicr  of  !nyers  of  parciicliyma. 
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Aceonling  to  its  nwt'ssity,  a  iiyalino  hypodoruuK  has  boon  differpntiated 
in  one  or  more  genera  of  every  tribe,  us  ghown  in  the  table  (pagea  Vi  to 
16).  'niis  is  Hsuaily  found  only  beneath  the  upper  ei)iderniis.  but  iinder- 
liee  the  nether  as  well  in  I>ai(UIia soUda,  Anpleniutn  mwiaefoHum,  I'olyjn)- 
dium  iticurvatuni,  P.  albido-squamafum  and  P.  cnudiforme,  and  inooni- 
pletoly  in  Dnjostachyum  and  Achrostichnni.  This  tissue  in  found  only 
in  xeropliytes  and  the  notion  has  sometime  had  vogue  that  its  function  is 
to  act  as  a  water  store.  That  this  is  not  in  general  the  ease,  1  have 
pointed  out  elsewhere"  among  the  ferns  the  walls  of  the  hypodenins 
are  almost  invariably  so  thick  that  any  change  in  size  or  form,  which  is 
necessary  if  they  are  to  give  up  any  water,  is  quite  impossible.  Thus, 
in  Polypodivm  albidosquamatum  the  hy]>odernial  walls  are  12  fi.  thick, 
almost  obliterating  the  lumen;  UuiitaUi  gaitnardiana  has  two  layers  of 
hyaline  cells  with  walls  8  to  10  ^  thick,  and  //.  parvula  has  two  layers 
with  walls  12  /n  thick.  Species  with  thin  hypodermal  walls  and  some 
with  walls  thick  enough  to  seem  rigid  if  plane,  have  the  walls  wavy  or 
angular  (fig.  15),  as  seen  from  the  surface  and  therefore  not  collapsible 
under  vertical  pressure;  or  there  are  thickened  intruding  folds  of  the 
walls  (fig.  16),  such  as  brace  the  stomata  of  Medeola  and  other  plants. 
Such  walls  are  found  in  all  species  of  Phymatodes,^  and  its  offshoots, 
Drynaria,  etc.,  which  have  any  differentiated  hypodermis,  and  in  Achros- 
tichum.  They  are  also  found  in  the  uppermost  paronehyma  layer  of 
DavcUHa  pallida,  Dermstaedtia,  Willmnun  and  Poh/jmdinm  subauricuki- 
tum.  Beside  a  hyaline  hypodennid  with  thick  walls  with  the  Phyma- 
todes  contour,  P.  sinuosum  has  the  uppermost  layer  of  green  mcsopbyll 
and,  in  less  measure,  the  next  two  or  three  layers,  provided  with  heavily 
thickened  lines  (fig.  17),  perpendicniar  to  the  surface,  to  prevent 
collapse.  Giesenhagen '"  reports  the  same  stnictures  in  Nipkobobis  stiij- 
niosits,  N.  Gardneri  and  other  species,  and  cites  I'oirault  as  authority  for 
their  occurrence  in  some  other  species  of  Potypodiutn.  The  rays  of  the 
stellate  parenchyma  of  Humata  parvula  usually  have  thickened  walls  and 
the  fine,  close  veinlets  of  Drynaria  and  its  relatives,  Polypodium  hera- 
eleum,  Dryostachum  and  Thayeria  are  all  connected  with  the  epidermis 
by  bands  of  sclerenchyma,  inhibiting  even  an  incipient  collapse. 

On  the  other  hand,  there  are  a  very  few  Bpocies  provided  with  an 
evidently  available  store  of  water.  Thus,  Polypodium  caudiforme,  with 
two  layers  of  noncollapsible  cells  under  the  upper  epidermis,  has  one 
layer  of  collapsible  cells  next  the  nether  one.  The  walls  of  the  green 
parenchyma  of  Loxogramme  iridifolia,  Antrophyum  rehculatiim  and 
Polypodium  accedens  are  somewhat  collapsible  with  loss  of  water,  but 
not  greatly  so.     In  this  direction  again  it  is  Niphobolus,  at  all  our  ferns, 

"ThisJouTnai  (1906)   1:  2S. 

" GicBenhagen :  SckvremieHeT  Festschrift  (1899),  C,  8,  17,  IS,  PI.  I.  Farngot- 
tung  Hipkobolus  (1901),  07-79. 
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in  which  specialization  has  gone  farthest.'"  All  the  anticlinal  walls  of 
N.  varim  are  freely  collapsihle.  N.  adnascens  has  hypodemial  walls 
8  n  thick,  but  still,  as  they  are  placed,  subject  to  a  slight  folding;  while 
the  anticlinal  walls  of  the  parenchyma  are  accordion  like  (fig  18) 
Sections  of  a  leaf,  0.5  millimeter  thick  (weather  \erj  dry)  widened 
to  0.83  millimeter  as  soon  as  cut  and  to  1  40  millimeter  m  water 
and  the  walls  were  still  pleated.  N  numnwlaitwfohus  has  a  single 
uppermost  layer  with  rigid  walls,  the  remainder,  hyaline  dnd  greui 
being  collapsible.  Sections  of  a  frond  0  56  millimeter  thick  widened 
to  0.67  millimeter  when  cut  and  to  U  86  millmieter  when  wet  V 
lingua  has  2  to  3  layers  of  hyaline  cells  of  which  onlv  the  inmost  can 
collapse  at  all,  and  this  much  less  readily  than  can  the  parenchyma 

Ilydathodes. — Niphoboivs  is  likewise  the  onh  genus  having  tridionii 
hydathodcs."  These  hairs  are  diflcrent  in  torm  ^  those  of  ei<.h  of  oui 
species  being  characteristic,  and  our  most  xerophytic  species  N  adnaiCfns 
being  glabrescent;  but  they  are  all  alike  in  insertion,  each  hair  growing 
in  a  pit  which  is  practicalli  filled  by  the  basal  cell  of  the  tnchome 
This  basal  cell  is  alive,  with  considerable  evident  contents  \^hen  the 
leaf  is  damp,  this  contents  fills  the  cell,  it  can  then  absorb  water 
from  the  cells  borne  on  it  whether  they  are  dead  or  alive,  and  gne 
water  to  the  cells  within.  Judging  bi  the  high  turgor  in  Nipkoholw^ 
leaves,  this  movement  must  be  fairh  active  When  the  outside  of  the 
leaf  becomes  dry,  the  outer  cells  of  the«e  trichomes  lose  their  water 
and  promptly  draw  on  the  basal  tell  If  the  tonneetion  were  main 
tained,  the  basal  cell  would  then  supply  itself  from  the  interior  "t  the 
leaf.  But  this  does  not  happen  because  its  protoplasm  nifttead  of 
keeping  in  connection  with  the  cells  withm  and  without,  shrinks  away 
from  its  wall  and  contracts  into  a  lump  touching  but  one  end  of  the  eell 
A  dead  air  space,  or  approximate  vacuum  m  the  basal  cell  then  protects 
the  interior  of  the  leaf  from  evaporation  The  protoplasm  of  the 
basal  cell  collapses  instead  ot  maintaining  its  turgiditv,  because  it 
loses  water  outward  without  faster  than  it  can  get  it  from  nithm  this 
condition  must  be  due  both  to  the  ver\  high  turgor  of  the  mesophyll  and 
to  the  unequal  permeability  of  the  end-walls  of  the  basal  cell  their 
outer  end  being  pitted."* 

Very  many  ferns  have  the  vein-tips  hyaline,  and,  as  a  rule,  the  clear 
spots  are  hydathodes,  clear  because  of  the  absence  of  air-containing  spaces. 
Such  hydathodes  are  found,  among  other  ferns,  on  Meniscium,  Arthrop- 
ieru,  Nephrolepis,  Asplemum  vulcanicitm,  A.  ienerum,  A.  Belangeri, 
A.  scandens,  Hymenolepis,  Niphobolus  Lingva,  Polypodium  Zippelii,  P. 

*  Giesenhagen,  I.  c. 

"  Gieaenhagen :  Famgaltany  Nipkobolns.     P.  44,  and  under  each  species. 
"  Using  tlie  word  hyilatliode  to  ineluJe  water-absorbiliK  strilctiires, 
-' GieHenlia^n;  Schueadetier  Festschrift  (1890),  p.  fi. 
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17J,!,  F.  affine,  P.  I'hijmatodes,  P.  ftalmiitum,  P.  alhidv-sqvamalum, 
P.  macro phf/llum,  P.  heracleum,  Dnjosiarhyum  and  PhoUnopteris. 
White  incrustations  of  lime  arc  regularly  found  on  these  hydathodes  on 
Bome  species  of  Nephrolepis.  P.  albiila-squamatnm ,  and  young  fronds  of 
Dryostachyum  and  PhoHnoplerix  and  occasionally  on  various  other  femB. 
There  are  other  hyaline  vt'in-tips,  as  in  Axplenium  /iiibnartnale,  which  are 
not  active  hydathodes,  though  [H;rha|>«  potential  ones. 

Vetiation. — Kxcept  as  it  is  modified  by  correlation  with  other  structural 
peculiariti«!s,  such  as  the  fineness  of  dissection  of  the  frond,  the  venation 

n  general  b  lee  lilly  lowr  n  |h  of  ar  1  tl  an  tlioHc  of  humid 
hab  tat*     This    anong  plant      f  ar  1   jlact      tl       listanec  between 

einlets  b 
Of  "V  ph  od         cu  ul  a-u       H  I     pter     V      nrf         0  4   iiillimi-ti'r;  I'tcriii 

opaca    0  10  n        net«r     /     longfola    0  5  n    I     ete      /     Btcionocauion,  0.5  mil- 

1  n  eter  a  ong  plants  of  no  ster  p  a  e  of  V  ferox  0  Itiineter;  y,  Foxii, 
05  n  11  mete  \  symateum  0  T  m  I  m  te  \  p  e  o  des,  0.7  millimeter; 
/  ndaaya  scandcne  07  n  I  neter  Sy  9  o  a  1  1  II  eter»;  IHplazium  pal- 
Id  m   I  n  \\  meter    Asplen  um  en  da  un    I              ete      Scolopendrium  pimuitvm, 

2  m  II  mete  a  Stejoch  ft  a  subl  fol  a  a  2  I  meters  1  terie  plurioaudala, 
0  7ml  meter    Pier  a  excelsoi  1  m       nete 

Anastom  1  a  of  the  en  i  alt's  the  nato  lomr  n  effect,  and  as 
a  gen  ral  froiM)'!  tion  withnaj  exceitois  f  ns  w  th  anastomosing 
ve  ns  are  re  x  roph-vt  c  n  hab  tat  tian  thoisc  w  tl  free  veins.  As 
Uuitrat  ons  on  the  larg  t  s  ale  fo  pter  «  an  1  ("  al!  pteris  are  dominant 
in  the  savanna-wood  where  Lastrtra  and  Diplazium  do  not  occur,  and 
Phymaiodes  and  its  offshoots  have  fifteen  species  in  the  high  forest,  Imt 
Eu-Poly podium  is  unrepresented.  The  frequent  correlation  between  large 
size  and  anipleness  of  frond  and  reticulate  venation  is  too  obvious  to  need 
elaboration. 

Ariiculate  stipe. — The  articulation  of  the  stipe  to  the  rhizome,  and  of 
the  pinnfe  or  segments  to  the  stipe,  facilitate  the  reduction  or  removal  of 
the  leaf  surface  whenever  it  is  necessary.  It  is  thus  an  adaptation  to  Ufa 
where  plants  must  sometimes  endure  a  more  or  less  prolonged  want  of 
water.  Like  other  adaptive  characters,  but  in  greater  measure  than 
many,  because  it  involves  a  deeper  specialization,  it  has  a  taxonomic 
value,  as  species,  genera,  and  even  larger  groups  have  developed  in 
constant  adaptation  to  certain  conditions.  Under  the  conditions  at  San 
Ramon  (and  under  tropical  conditions  in  general),  then,  the  character- 
istically epiphytic  groups  have  articulate  stipes;  the  characteristically 
terrestrial  ones,  nonarticulate  stipes.  DavalUew-  and  Polypodiew  are 
typically  epiphytic  tribes  with  articulate  stipes ;  Aspleniem,  Aspidiex  and 
Pteridew,  typically  terrestrial  tribes,  without  articulations. 

It  is  the  exceptions  to  this  general  rule  for  the  tribes  which  put  this 
interpretation  of  articulations  beyond  any  question.  Among  the  Anpid- 
ie(F,  we  have  at  San  Itamon  a  single  epiphyte,  Nephrodivm  1712,  and 
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It  is  our  only  Bpecies  in  the  tribe  with  articulate  stipes.  Ain<mg  the 
DavallietB,  the  constantly  epiphytic  genera  are  Humata  and  Davallia; 
Arthropteris  and  Oleandra  are  biologically  epiphytes,  though  the  foriner 
is  probably  terrestrial  in  origin,  and  one  Oleandra  maintains  its  gronnd- 
conneetion.  HephrolepiS  is  likewise  epiphytic  in  fact,  or  in  its  exposure 
and  independence  of  ground  water.  Except  Nephrolepis  the  pinnse  of 
which  are  articulate,  these  all  have  articulate  stipes.  The  terrestrial 
genera  are  Microlepia,  Odontosoria  arid  Dmnstaedtia;  they  are  without 
articulate  stipes  with  the  exception  of  the  single  epiphytic  species,  ilfi- 
crolepia  hirsuta.  This  argument  is  equally  valid,  whether  M.  hirsuta, 
M.  SpelunccE  and  M.  pinnata  are  regarded  as  congeoeric  or  in  three 
related  genera.  Lindsaya  is  not  specialized  as  an  epiphytic  genus;  three 
San  Ramon  species  are  terrestrial;  L.  Merrilli,  and  very  likely  its  near 
relatives;  L.  hymenophylloides  and  L.  Havicei  are  ecologically  like  the 
Hymenophyllacew;  L.  pidchella,  L.  hymenophylloides  and  L.  Homed  grow 
in  a  habitat  where  even  Palypodium  is  not  usually  articulatt ,  and  L 
scandens  grows  in  the  very  moist  rain  forest. 

Among  our  Aapleniea  a  single  genus  exists  which  whtn  matuie  js 
always  epiphytic  in  exposure;  namely,  Stenochlcena  Its  pmnte  undtr 
these  circumstances  are  articulate,  but  young  plants,  near  the  ground 
and  growing  from  it,  are  without  articulations  i'tplenmm  can  not  be 
regarded  as  a  specialized  epiphytic  genus  as  its  many  epiphjtic  species  are 
altogether  too  diverse  in  their  adaptations,  mdnating  that  they  have 
assumed  this  habit  separately,  some  are  scleroph>Uoui=  xerophytes,  as 
the  NeotHopteris  group;  others,  such  as  the  4  caudatum  group,  seem 
to  become  dry  without  great  injury,  and  a  few,  such  as  A  Bdangeri 
are  rain  forest  species,  just  as  is  our  epiphytic  Scolopendnum,  S. 
schizocarpum. 

Out  Pteridew  include  no  epiphytes  and  no  plants  with  structural  artic- 
ulations. However,  there  are  species  of  Adiantutn,  notably  A.  opacum 
of  Palawan,  the  pinnules  of  which  are  deciduous  in  an  emergency.  The 
FtHaneiE  as  a  group  are  nonaiticulate  epiphytes.  To  endure  this  con- 
dition they  have  thick,  rolling  leaves  with  very  heavy  epidermal  walls 
and  very  few  stomata.    Loxogramme  is  ecologically  like. them. 

The  Polypodie(B,  with  the  exception,  perhaps,  of  Taenitis,  are  a  very 
natural  tribe  "in  which  the  axis  of  evolution  has  been  in  the  air  under 
standard  epiphytic  conditions.  Prom  this  axis  are  many  offshoots,  of 
which  one  remote  one  may  be  Taeniiis  which  is  terrestrial  and  non- 
articulate.  Again  articulate  stipes  have  been  lost  by  the  Drynaria  group, 
the  humus-collecting  habit  of  which  demands  permanent  fronds,  but 
which  still  fit  their  dry  environment  by  being  able  to  shed  their  pinnie 
or  segments.  Dryostachyum  shows  advances  toward  the  loss  of  the 
articulation;  D.  splendens  of  Mindanao  having. a  joint  evident  to.  the 
eye,  but  without  function  (that  is,  a  vestigial  structure),  while  the  other- 
wise identical  Luzon  fern  has  not  even  an  apparent  joint.  ,  Again  in 
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the  very  moist  rain  forest  and  mossy  forest,  where  the  rhizome  and  roote 
are  imbedded  in  enough  other  vegetation  to  be  situated  as  if  they  were 
in  the  soil  itself,  articulations  cease  to  be  necessary,  and  their  disuse  and 
eventual  disappearance  can  be  observed,  usually  in  fems  with  small 
fronds,  in  many  different  groups  of  species:  In  the  P.  cttcitllatum  group 
and  in  Acrosorus;  in  P.  pediculatum  and  P.  macrum,  with  many  artic- 
ulate relatives;  in  P.  caespUosum  and  some  other  species  of  "Qram- 
miiis;"  and  in  the  Panay  species,  P.  Yoderi  "  but  not  in  P.  tenuisectiim. 
On  the  other  hand;  a  Luzon  Phymatodes,  P.  Proteus,  growing  among 
rocks  on  arid  ground,  has  articulate  plnnse  as  well  as  stipes.  Loxo- 
gramme  is  probably  an  offshoot  of  Eu-Polppodium,  which  has  developed 
a  decidedly  xorophytic  structure  with  or  after  the  loss  of  articulations. 

Of  the  San  Bamon  AchrosiichetE,  two  are  terrestrial  and  nonarticulate, 
the  other  is  high-scandent  with  articulate  pinnse. 


The  stems  of  PolypodiacecB  are  moderately  modified  in  adaptation 
to  a  wide  range  of  conditions — more  modified  and  more  variously 
so  than  one  might  imagine  from  text-book  comparisons  with  Equi- 
setum  and  the  Li/copodinece.  The  most  primitive  form  of  fern  stem 
is  probably  a  short,  erect  one  such  as  is  observed  in  Aspidium,  Diplazium 
and  Pteris.  This  may  be  subterranean,  or  barely  superficial,  or,  in  damp 
and  darker  places,  may  rise  into  the  air,  as  is  the  case  in  most  of  the 
large  Diplania,  in  CalUpteris  esculenta,  and  notably  in  the  huge  variety 
of  Aspidium  leuzeanum.  Blechnum  Fraseri,  of  Luzon  ^^  and  New  Zea- 
land, is  remarkable  among  Philippine  Polypodiacem  for  its  tail  and 
graceful  stem.  On  trunks  deeply  covered  with  vegetation,  some  small 
fems  have  stems  standing  out  radially,  with  a  dense,  apical  tuft  of 
small  fronds.  Among  these  are  Viitaria  minor,  and  all  the  Polypodia 
with  nonarticulate  stipes.  A  large  number  of  fems  lift  the  fronds 
above  competition  witli  their  terrestrial  neighbors  by  assuming  the  scan- 
dent  habit.  Such  are  Nephrodium  I71S,  all  scandent  species  of  Lepto- 
chilus,  Arthropteris,  Nephrolepis  voliibtlis,  all  scandent  Lindsayw  except 
L.  gracilis,  Asplenium  epiphyticum,  Lomagramma,  and  Stenoehlaena. 
The  majority  of  these  maintain  their  connection  with  the  ground,  but 
are  still,  if  we  classify  all  ferns  as  either  terrestrial  or  epiphytic,  rather 
to  be  regarded  as_  belonging  to  the  latter  class,  because  of  their  exposure. 

Numerous  other  fems  keep  to  the  ground  or  to  their  original  aenal 
support,  but  remove  their  leaves  from  competition  with  one  another  by 
a  creeping  habit  and  by  bearing  them  at  considerable  intervals.  Neither 
the  geotropism  of  the  stem,  determining  whether  it  shall  be  prostrate 

"This  Journal   (1906),  1:  Suppl.  161. 

"Cfriat:  Bull.   Herb.   Boissier    (1898),   7,    149.     Fl.   0.     It   is   usuftlly   more 
slender  than  this  figure  shows. 
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or  erect  dot  its  symiiittr\  radial  or  bilateral,  seems  to  be  a  very  deep- 
seated  or  finniy  fixed  character  for  both  (.hinge  in  many  instances  within 
universally  recognized  generic  or  subgenenc  limits,  as  in  "Goniopteris" 
and  Eu  Poh/podtum  The  correlation  between  length  of  stem  and  length 
of  stipe  IB  too  obvious  to  need  any  discussion;  ferns  with  scandent  or 
widL  creeping  rhizomes  have  short  stipe=  while  those  with  erect  rhi- 
zome* ha\e  the  tufted  stipei  long  enough  to  separate  the  fronds. 

Fle=!hy  rhizomes  serving  as  nater  reservoirs  are  found  in  Drynaria 
and  its  relatives,  moot  notably  m  Polypodium  heradeumy"  and  less 
developed  in  Photinopteris  and  Polypodium  afjine.  The  rhizome  and 
stipe  of  Scolopendrium  ptnnatum  are  fleshy,  as  is  the  stipe  of  Antrophyum 
laiifolium. 

All  rhizomes  are  protected  against  loss  of  water  at  the  apex,  and  many 
throughout  their  length,  by  scales  which  vary  in  form,  size,  and  texture. 
Exceedingly  harsh  paleje  are  found  on  Dipteris  and  Dennstaedtm  Wil- 
liamsi,  two  ferns  with  notably  stout  rhizomes.  It  is  very  probable  that 
these  are  protective  against  animals,  such  as  deer  and  hogs  which  are 
very  numerous,  but  which  never,  so  far  as  I  have  observed,  touch  these 
species.  Similar  scales  protect  the  fleshy  crowns  of  various  Gyathmcea: 
The  muricate  stems  of  Stenochlaena,  and  muricate  stipes  of  Dennstaedtia 
eryihrorachis,  Dipiazmm  polypodioides  and  other  species,  as  well  as  of 
Aihyrium  silvaiicum  probably  have  the  same  function.  Dead  bases  of 
stipes  must  provide  other  rhizomes  with  an  unpalatable  mantle,  but  most 
fern  stems  are  too  hard  to  need  protection  of  this  kind. 

■Many  stems  contain  chlorophyll  when  exposed  to  the  light.  It  is 
regularly  present  in  those  of  Polypodium  accedens,  P.  dolichopterum, 
P.  commutaium  and  P.  Schneideri. 

Light  correlations. — The  correlation  between  length  of  rhizome  and 
length  of  stipe  has  just  been  mentione<l.  A  similar  correlation  exists 
between  length  of  one  or  the  other  of  these  and  the  development  of 
the  lowest  pinnse.  Deltoid  fronds — that  is,  fronds  with  elongate  lowest 
pinnai— would  seriously  interfere  with  each  other's  light  if  they  were 
not  borne  on  wide-creeping  rhizomes,  as  is  the  case  in  Davallia  and 
Humata;  or  on  very  long  ascending  stipes,  as  is  true  of  most  species 
of  Aspidium,  Nepkrodium  sparsum,  N.  intermedium,  Dennstaedtia  ery- 
throrachis,  Adiantvm  mindanaoense,  Schizostege  pachysora,  Ptcris  excelsa 
and  P.  plwicaudata;  or  on  comparatively  short,  but  more  horizontal 
stipes,  as  in  Leptockilus  latifolius  and  Psomiocarpa  apiifolia.  Fronds 
with  short  stipes,  unless  these  are  very  remote,  usually  have  the  pinnse 
reduced  toward  the  base;  illustrations  with  creeping  rhizomes  are  Nepk- 
rodium aridvum,  ArthropteHs,  lAndsaya  hymenophylloides.  L.  Havicei, 
Polypodium   celebicum,  P.    obliguatum,   Promptia,   Drynaria    {normal 

"Goebel:  PflanzenUologische  SchUdemngen  (1889),  1,  202.  However,  Profea- 
aor  Qoebel  is  in  error  when  he  cites  the  Hymenophyllacew,  because  they  have  no 
store  of  water,  as  heijig  quickly  killed  by  dry  air. 
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fronds)  aii^  Dnjostaekyum  ptlosum.  Untlor  the  same  conditions,  entire 
fronds  are  narrowed  boiow,  as  in  Scolopendrium  sckkocarpum.  Among 
tufted  fronds,  such  forms  are  the  rule,  as  in  Diplazium,  Blecknum.  Poly- 
podium  cucutlatum,  etc.,  and,  as  an  example  with  entire  fronds,  P. 
cwspitosum  may  be  eited.  All  the  lower  pinniE  are  sometimes  equally 
and  extremely  reduced,  the  largest  ones  being  immediately  above  these; 
sueh  fronds  are  physiologically  like  those  with  long  stipes  and  large, 
lowest  pinnae;  illustrations  are  Nephrodium  ciiaillatum,  N.  1685,  and 
JV.  Bordenii. 

Fronds  with  broad  bases  which  are  so  placed  as  not  to  overlap,  might 
lose  considerable  light  between  the  stipes,  but  in  general  this  space  is 
utilized.  A  long,  broad  wing  on  the  stipe  sometimes  extends  the  assini- 
ilating  area,  as  may  be  observed  in  Aspidium  decurrens,  Leptochilus 
latifolius  and  Polypodium  dolickoptenim.  In  many  ferns  the  lowest 
pinnEe  are  flexed  forward  so  that  they  practically  fill  the  space  between 
the  frond  bases;  this  is  the  case  with  Nephrodium  procurrens,  N.  diver- 
siloivm,  N.  cucuUatum  (lowest  functional  pinnte),  N.  1685,  N.  Bordenii, 
Ilumaia  gaimardiana,  AspUnium  caudatwm,  Polypodium  Schnetderi  and 
Achrostichum.  Asplenium  suinormdle  has  the  stipes  sufficiently  erect 
to  bring  the  large  lowest  pinnse  near  together  and  the  rachis  is  bent 
strongly  outward  just  above  these,  the  upper  parts  of  the  fronds  being 
divergent  and  nearly  horizontal.  Similarly,  the  close-set  fronds  of  Chei- 
ropleuria  are  curved  outward  and  downward  above  the  often  cuneate  base, 
so  that  most  of  the  frond  slopes  downward  toward  the  apices.  In  many  ' 
eases  such  as  Nephrodium  canescens^  N.  1677,  Diplazium  dolichosorum, 
D.  1667,  and  Athyrium  silvatictim,  the  lower  pinnfe  are  deflexed  into 
the  space  otherwise  lost  between  the  frond  bases.  Deltoid  fronds  usually 
reach  the  same  end  by  a  strong  basiscopic  development  of  the  lowest 
pinnae;  this  is  true  in  most  species  of  Aspidium,  Humata,  Davallia,  Chet- 
lanthes,  Pteris  and  other  genera. 

Since  half  the  margin  of  a  frond  is  longer  than  its  axis,  most  pinnfe, 
being  narrowed  toward  their  apices,  lose  considerable  space  between  their 
distal  ends.  This  form  economizes  the  conduction  of  water  and  food 
and  is  mechanically  good  because  it  is  compact,  but  it  involves  a  waste 
of  light,  which  is  saved  by  Nephrodium  diversilobum  and  N.  Bordenii, 
which  broaden  toward  almost  truncate  apices.  N.  1677  has  its  pinnte 
somewhat  narrow  near  the  base,  where  they  bear  large,  foliose  auricles. 

The  pinnse,  as  well  as  the  fronds  of  ombrophilous  plants,  as  is  to  be 
expected,  are  in  general  fitted  together  so  as  to  utilize  all  possible  light 
consistent  with  the  disposible  surface.  Notably  perfect  mosaics  are 
presented  by  Davallia  solida,  Detinsiaedtia  WUliamsi  and  all  fronds  with 
trapezoidal  or  "lunulate"  pinns  or  pinnules,  such  as  are  presented  by 
Polystichum  amdbile,  Didymochlaena,  Lindsaya  scandens,  L.  pulchella, 
Asplenium  resecfum,  and  Adiantum.  The  pinnse  of  Lindsaya  pulchella 
would  overlap  wastefully  were  they  not  set  at  such  an  angle  that  they  act 
like  a  grating. 
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Perhaps  the  most  intfjiesting  apecialiKation  of  tho  roots  of  forns, 
but  one  which  I  have  seen  mentioned  nowhere  else,  is  the  massing 
of  very  numerous  roots,  all  densely  covered-by  a  felt  of  long,  brownish, 
persistent  root-hairs  which  form  a  structure  for  the  storage  of  water. 
Appropriately  to  their  function,  these  maeees  of  hairy  roots  are  commonly 
found  on  ferns  growing  on  naked  rocks  or  tree-trunks,  but  never  on 
ferns  with  abundant  soil,  nor  on  trunks  laden  with  moss.  Persistent 
root-haira  as  organs  of  attachment  are  very  common  among  ferns  and 
other  plants,  and  it  is  doubtless  through  roots  clinging  by  such  means 
that  these  water-stores  have  been  evolved.  Obviously,  too,  the  deepest 
roots  in  every  mass  of  this  kind  still  fasten  the  plant  to  its  support,  but 
that  more  than  the  deepest  layer  in  a  mass,  which  is  sometimes  more 
than  3  centimeters  thick,  can  serve  in  this  way  is  of  course  impossible. 
There  is  every  gradation  from  these  thick  pads  down  to  those  so  thin 
they  may  serve  for  attachment  alone,  as  is  the  apparent  case  with 
Polypodium  macropkpUum.  San  Eamon  feras  with  a  suiRcient  mass  of 
felty  roots  so  that  they  must  store  water  are  Nephrodium  Foxii  (on 
rocks),  Dacallia  -pallida,  Loxogramme  conferta  (few),  L.  iridifolia,  As- 
plenium  tenenLm,  A.  Belangeri,  Antraphyum  latifoUum,  A.  reticulatum 
(very  thick  pad),  Niphobolvs  nummularuefolius  (few),  Polypodium 
accedens  (few),  P.  17^1  (few),  and  P.  nigrescens,  beside  all  humus- 
collecting  species.  Fuzzy  roots  are  found  on  Antrophyum  plantaginevm., 
Polypodium  Zippelii,  P.  angustatum,  P.  albido-squamatum,  P.  caudiforme 
and  Dryostachyum  pUosum,  growing  on  submossy  trunks  or  suhnaked 
rocks,  the  hairiness  of  the  roots  of  P.  angustatum  being  evidently  depen- 
dent on  the  nakedness  of  their  substratum.  In  contrast  with  the 
preceding,  the  following  epiphytes  on  mossy  trunks  have  fine,  naked 
roots:  Humata  parvula,  Davailia  brevipes,  Microlepis  ciliata,  lAndsaya 
Flamcei,  L.  pulckella,  Prosaptia  contigva,  Polypodium  celebicum  and  P. 
palmatum. 

Asplenium  epiphyticum  has  roots  of  two  kinds;  those  of  unlimited 
length,  positively  gcotropic,  forming  a  jacket  around  the  stem,  diarch, 
flanked  by  sclerenchyma,  uiibranched,  with  hairs  along  the  sheltered 
side;  ajid  roots  3  to  3  centimeters  long,  slightly  negatively  gcotropic, 
freely  branched,  closely  appressed  to  the  support,  clinging  by  copious  hairs, 
of  similar  structure  to  the  preceding  but  with  more  sclerenchyma.  These 
are  the  clinging  roots.  The  former,  under  favorable  conditions,  will 
reach  the  ground  and  then  branch.  A.  scandens  likewise  has  roots  of 
two  kinds.  In  various  scandent  ferns  stems  are  massed,  and  hold  water 
as  these  two  Asplenia  do  by  means  of  the  stems  and  mantles  of  roots,  and 
in  a  few  cases,  an  in  Lindsaya  Merrilli,  persistent,  decurrent  leaf  bases 
or  stipes  are  useful  in  the  same  way. 

The  bracing  "roots"  of  Nephrolitjm  are  very  familiar  objects.  Those 
of  several  species  of  Diplazium  are  very  stiiT  and  somewhat  spreading 
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above  the  groiiii<3.  It  has  alroaijy  been  tnentinncd  that  AchrosHchum 
aureum  sometimes  lias  imt'iiiiiatliodi'-mnts  wliich  b-jv  not  greatly  differ- 
entiateil. 

The  amount  of  st\nly  whicli  lias  already  l)epn  devotod  to  two  of  tbo 
most  extraordinary  specializations  of  ferns,  tliose  for  ooHecting  hnmwd 
and  for  association  with  ants,  spare  nie  the  necessity  of  entering  into  the 
details  of  either.  Of  humns-col lectors,  we  liavo  at  San  Hamon  the  nest- 
builders,  Asplenium  mwsaefoKvm.  A.  Phijllitidis  and  Drynaria  rigxdula; 
Polypodium  punctatum,  which  makes  braekets  of  leaf-bases  interlaid 
and  overlaid  with  humus  and  detritus  which  are  sometimes  15  centi- 
meters broad  and  almost  as  deep,  but  which  docs  not 'normally  form 
round  nests ;  P.  heracleum  and  Drynaria  quercifoiia,  wbieh,  in  their  best 
development,  form  spiral  brackets,  the  supporting  lenves  being  in  a  single 
series,  but  imbricate;  and  Tliayena,  wliich  makes  a  most  perfect,  inde- 
pendent receptacle  with  each  leaf.  Other  Philippine  humus-collectors 
are  Dryostackyvm  splendens  in  Mindanao  and  Ijuzoh,  and  "Polypodium" 
meyenianum  in  Luzon.  This  character  of  D.  splendens  is  not  generally 
recognized  and  my  determination  might  be  in  error,  but  it  is  based  on 
a  comparison  with  a  plant  of  the  type  number  of  Cuming's  collection. 

Thayeria  is  so  remarkable  and  recent  a  discovery  that  I  take  the 
liberty  of  repeating  a  part  of  the  description,  from  this  Jouunat. 
(Volume  I  Suppl.  (190G)  page  IfiS).  "Fronde  solitaria  in  ramo  laterale 
rhizomatis  endogena,  comucopiseforme ;  ramo  in  fundo  eornucopiffi  in 
radiculas  multas  dissipate."  "In  its  humus-collecting  structures  Thay- 
eria is  wholly  unlike  any  other  known  plant,  the  specialization  having 
gone  beyond  the  frond  to  the  rhizome.  Each  leaf  is  a  unit,  a  complete 
receptacle,  wholly  out  of  contact  with  the  main  rhizome.  It  is  the 
most  perfect  of  the  humus-collecting  organs  developed  in  its  group, 
the  material  collected  being  inclosed  on  al!  sides  and  protected  against 
desiccation  with  a  throughness  not  attained  even  by  Asplenium  Nidus. 
The  specialization  of  the  branch  end  as  a  root  bearer  in  the  bottom  of 
the  cornucopia  is  a  very  novel  feature." 


Our  two  remarkable  myrmecophilous  ferns,  Polypodium  sinuosum  and 
Lecanopteris,  have  recently  been  thoroughly  studied  by  Yapp,"'  in  whose 
paper  the  previous  literature  is  summarized.  With  regard  to  the  anat- 
omy, there  is  nothing  essential  to  add ;  but  with  regard  to  the  signif- 
icance of  the  bizarre  form  and  structure  of  these  and  other  myrmecoph- 
ilous plants  of  this  region,  Yapp  followed  Treub  and  Goebel  in  a 
puzzling  oversight  of  the  service  rendered  the  plant  by  the  ants,  which 
insects  furnish  their  hosts  with  mineral  food. 

"Ann.ofBot.  (1002)   16,  18S. 
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Our  inyrmecophilous  plants  are,  without  exception,  epiphytes.  As 
such,  they  are  exposed  to  dearth  of  water  and  dearth  of  mineral  food. 
When  they  protect  themselves  against  injury  by  the  former  by  using 
devices  to  reduce  tht  tran  piritun  thej  aggravate  tlie  latter  difficulty. 
Epiphytes  ha^e  many  wa^a  of  overcoming  their  difficult)  of  obtaining 
mineral  food  s  ich  as  the  mamtCTiance  of  remote  ground  connections ; 
parasitism;  complete  exhaustion  of  their  own  dead  pirtb  cooperation  in 
the  accumulation  (t  in  aerial  soil  in  the  mossy  forest  m&  in  tree-top 
gardens  at  lefcser  altitudes  spetial  humus-col kctmg  structures,  such  as 
have  just  been  dobcribed  tht  nsectivoio  s  1  abit  m  Nepenthes,  and 
the  attraction  of  insects  tor  th  sake  of  the  deJris  the\  bring,  or  for 
their  excreta  or  their  eircaises  as  is  the  case  with  the  plants  now  under 
discussion  The  j lints  Haste  none  of  their  parts  t  support  the  ants, 
offering  them  nly  a  tolerabh  n  oiat  shelttr  and  this  is  very  evidently 
a  sufficitnt  mduLoment  for  tl  e  ante  to  seek  them  for  I  have  never 
found  a  healthy  individual  of  jne  of  these  plmts  without  its  tenants. 
The  latter  are  not  specialized  ii  adaptation  to  their  specihc  hosts,  for  the 
same  ants  inhibit  the  chambeis  of  differtnt  plants  for  instance  I  have 
found  one  kind  m  Pultfp  iiitm  ■ftnuosum  Mytmcrodxa  and  Hydnophy- 
ium  all  m  a  single  tree  Althjugh  ants  have  n)t  the  reputation  of  being 
untidy  housekeejers  the  chambers  which  thev  occujy  are  never  really 
clean  The  plant  can  of  it'-clf  effect  the  quick  removal  of  liquid  ejecta; 
it  cm  get  ril  of  sOlil  ones  nnl)  as  thev  ire  dissolved  I  have  found  a 
fungus  in  an  apparentlv  healthy  Polypodium  sinuotum  growing  in  the 
lining  of  the  chamber  and  at  first  imagined  that  it  might  be  analogous  in 
function  to  mvcorhiza  but  it  is  not  always  present  anl  it  was  probably 
merely  accidental  Both  of  these  ferns  are  without  other  roots  than 
suchas  are  necessary  t  r  tl  eir  firm  attachment  and  they  habitually 
grow  on  bare  branches  w  thjut  iny  mas'*  of  other  epiphytes;  therefore, 
they  would  be  m  e  pecial  straits  fcr  m  neral  food  if  it  «ere  not  for  their 
tenant  ants.  Nevertl  pie-*  tl  e^  are  cons[. icuou*  for  tl  c  very  ready  falling 
off  of  their  leaves,  conclusive  evidence  that  they  are  UDt  in  practice  obliged 
to  husband  their  ash-constituents.  The  facts  that  Polypodium  sinuosiim 
can  live  after  its  chamber  is  plugged  (Goebel),  and  that  Hydnophytum 
and  Myrmecoidea  can  grow  and  develop  their  chambers  without  the  pres- 
ence of  ants  (Treub),  do  not  prove  that  the  ants  are  useless  to  the  plants 
any  more  than  the  power  of  Drosei'a  to  live  under  favorable  conditions 
without  insects  is  a  demonstration  that  the  plant  i«  not  insectivorous  Of 
thetwjferna  /ecano/(ejia  is  the  more  highly  lev  eloped  m  m^rmecophdy 
not  only  m  grosser  conspicuous  characters  but  al  o  m  the  perfection  of 
its  chamber  the  wills  of  wh  ch  as  described  and  figured  by  ^app  are 
made  up  of  pockets  which  are  doubly  serv  ceable  as  collectors  of  possible 
food    and  as  increasing  the  absorbing  area 

The  doctrine  that  these  stems  are  enlarged  as  vrater  reserv oirs  and 
chamlerel  and  the  reserve ir  ti-fcue  r  mav    1  b  cause  they  are  too  fleshy 
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has  a  fit  companion  in  tiiat  otlier  which  interprets  the  leaves  of  Dischidia 
as  protectors  of  the  roots,  but  does  not  tell  us  what  purpose  roots  serve 
in  such  a  place.'*  As  a  matter  of  fact,  these  plants  are  also  myrmecoph- 
ilous,  the  leaves  furnishing  shelter  for  ants,  and  the  ants  furnishing  food 
which  the  roots  absorb.  Dischidia  is  rarely  without  ants  and  rarely 
without  a  considerable  amount  of  debris  about  the  roots  inside  each  leaf 
brought  by  them.  There  are  other  Asclepiadacea,  epiphytic  without 
evident  structural  modificationa,  the  roots  of  which  are  invariably  in 
aerial  ants'  nests. 

In  all  these  cases  it  is  likely  enough  that  the  plant  derives  some 
organic  as  well  as  mineral  food  from  its  tenants. 

REPRODTJCTIVE    STBTJCTOBES. 

The  principles  underlying  the  adaptations  of  the  reproductive  struct- 
ures of  fern's  (sporophytes)  are  very  simple.  The  sporangia  must  he 
j>rotocted  during  their  development  against  injury  by  desiccation  or  other- 
wise; the  mature  spores  must  dry  thoroughly  onoughly  to  be  easily  and 
well  scattered ;  and  the  drying  of  the  spores  must  not  involve  too  great  a 
desiccation  of  the  frond,  for  an  insignificant  number  of  Philippine  ferns 
suffer  an  annual  loss  of  their  leaves.  The  structures  found  in  ferns 
are  a  compromise  between  these  rather  antagonistic  principles. 

Ferns  almost  always  protect  their  sporangia,  at  the  same  time  that 
they  avoid  interference  with  the  illumination  of  the  assimilating  organs, 
by  restricting  the  former  to  the  nether  surface;  our  physiological  ex- 
ceptions are  Psomiocarpa  and  Stenosemia,  the  vegetative  and  reproductive  ^ 
fronds  of  which  are  distinct,  and  Lccanopteris,  which  may  not  be  entirely_ 
dependent  on  photosynthesis  for  its  organic  food. 

For  the  sake  of  facile  nutrition  and  to  preserve  the  normal  exercise 
of  its  functions  by  the  nether  epidermis,  the  sporangia  of  practically  all 
ferns,  the  vegetative  and  reproductive  fronds  (or  pinnse)  of  which  are 
alike,  are  collected  into  sori.  Most  ferns  protect  these  sori  by  means 
of  indusia.  At  San  Ramon,  60  per  cent  of  all  Polypodiacem  have  indusia, 
the  remaining  40  per  cent  including  13  members  of  the  old  genus  Achros- 
iichum  and  a  number  formerly  put  into  Oymnogramme,  beside  all  those 
with  well-defined  nude  sori.  In  the  indusiate  list  are  included  the 
Pteridew  (not  including  "Gymnogramme"),  they  having,  bionomically, 
indusia  as  truly  as  any  feme  do.  Any  full  discussion  of  the  forms  and 
origin  of  indusia  would  be  superflous  here,  in  view  of  the  attention  they 
have  received  as  most  important  structures  in  taxonomy,  but  it  is  per- 
tinent to  the  subject  of  this  work  to  point  out  that  their  structure  fits 
the  local  demands  upon  it.     Thus,  it  is  leathery  in  the  two  strongly 

"Scott  and  Sargani,  in  Ann.  of  Bot.  (1893),  7:  243,  suggest  that  the  roots  are 
to  abfiorb  water,  those  in  the  inverted  pitchers  of  D.  rafflesiana  condensing  the 
water  transpired  by  the  interior  of  the  leaves. 
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xerophytie  genera,  Davallta  and  Humaia,  but  not  in  their  m  inphitic 
relatives,  Microlepia  aud  Leucostegia,  and  in  AspUnium  it  is  the  xero 
phytic  section,  with  entire  fronds,  which  has  by  far  the  fimitst  in  lu'iia 

A  heavy  coating  of  hairs  protects  the  sori  as  well  as  the  atomata  against 
undue  loss  of  water  in  Niphoholus  Ungwi  and  various  of  its  congeners 
While  the  function  of  paraphyses  is  in  general  to  protect  against  water 
rather  than  desiccation,  there  are  some  ferns  the  paraphvaos  of  which 
cover  the  sporangia  so  thoroughly  that  they  must  8or\e  in  their  time  m 
both  ways.  Among  these  are  Achrostichum,  Lomugratnma  (hetro 
pleuria,  various  Vitiariete,  Hymenolepis,  and  Polypodium  subauncu 
latum;  and,  most  conspicuously  of  all  Philippine  ftms  Polppodwm 
lineare  Thunb.,  of  Luzon. 

The  protection  of  the  sorus  by  the  folding  backward  of  the  margin  of 
the  frond  is  familiar  to  all  in  the  "indusia"  of  most  Ptei  idetF  The  simi 
effect  is  reached  very  thoroughly  by  two  of  our  species  of  Polypodxum — 
P.  cucuUatum  and  P.  gracillirimm— which  have  one  half  of  each  pinna 
wholly  or  partly  folded  backward  against  the  other  half  covering  the 
single  sorus.  This,  or  a  convexity  approaching  the  same  effect  charac 
terizes  Presl's  genus  Calymmodon.  In  Acrosorus,  the  folding  is  tompleti. 
and  permanent,  the  edge  being  grown  fast  and  the  sorui  opening  toward 
the  apex. 

Numerous  ferns  protect  their  young  sori  by  more  or  less  completilv 
sinking  them  below  the  level  of  the  frond's  surface.  Recording  to  tl  e 
extent  of  the  immersion  and  the  thickness  of  the  frond  the  spots  occupio  1 
by  the  sori  may  or.  may  not  be  prominent  on  the  upper  surface  of  the 
frond.  When  they  make  moderately  convex  spots  it  strengthens  the 
'frond  mechanically,  so  that  the  fertile  part  of  the  frond  of  Nepkrodium 
Foxii,  for  instance,  retains  its  form  for  some  time  after  the  sterile  part 
begins  to  wilt.  Ferns  with  indusiate  sori  moderately  immersed  are 
Didymochlana,  Nephrodivm  Foxii,  N.  imm^sum,  Microlepia  hirsuta, 
Humata  immersa,  and  Davallta  pallida.  In  Asplenium  PkyUitidts  (fig. 
19)  and  its  immediate  relatives,  they  are  sunken  approximately  half 
the  depth  of  the  fraud  opening  obliquely  and  the  part  of  the  frand 
outside  them  merging  into  the  mdufcium  In  Scolopendrium  ptnnatum 
(fig  20)  tht  double  son  are  immersed  the  entire  broad  depression  being 
covered  by  the  mdusia  Non-indusiate  sori  shallowly  immersed  are 
found  in  some  species  ot  intropkyum  Loxogramme  conferta,  Taenitis, 
Polypodtum  pedwulatum  P  Phymatodes  P  palmatum,  P,  angustatum, 
P  itnuoium  P  keracleiim  Drynarta  ngidvla  and  Lecanopteris.  Poly- 
podxum reiolutum  and  P  C(vsp%tosum  have  them  deeply  immersed  in 
fleshy  fronds  This  goes  farther  in  P  celehcum,  and  reaches  an  extreme 
m  the  less  fleshy  fronds  of  P  ohbqmtum  (fig.  31),  which  has  the  cavity 
deepened  by  a  crater  like  nm  In  this  speuies  and  its  immediate  relatives 
(Cryptoborut,  Fee)  the  canity  is  closed  when  the  sorus  is  very  young,  but 
opens  later.     In  Promptia,  the  cover  has  become  permanent,  and  the 
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soruB  opens  toward  the  margin  of  the  frond.  In  Monogramma  and  VH- 
taria  (fig.  23),  the  sori  are  in  deep  slits,  the  effect  being  as  in  Asplenium 
Phyllitidis,  but  the  protection  of  the  more  open  slits  is  perfected  by  capi- 
tate paraphyses  In  Polypodmm.  incurvatum,  and  more  prominently  in 
P.  mhaunculatum,  P  nigrescent,  P.  Schtieideri  and  P.  papillosum,  the 
Bori  are  "imniersed"  for  several  times  the  tliiekness  of  the  frond,  forming 
very  prominent  projections  from  the  upper  surface. 

The  stnutures  which  serve  to  prevent  the  desiccation  of  young  sori 
serve  also  without  exception  to  make  their  exposure  to  liquid  water 
n  p  1 1  an  1  tl  a  -on  d  ahl  n  I  f  w  n  w  1  h  th  y  a  e 
ad  ptcd  t  p  f  th  latte  f  n  t  n  w  11  In  th  a  t  u  tu  s 
athtlalyptt       a      In    away  w  th  o     1  ang  d  1   a  n  a 

at  n  k  tl  mat  po  an  a  as  ]  ed  a  p  bl  II  n  a 
la       jatt  \p/rfaanl       n  any    f  tl        relat         th       da 

p  rtly  o  pi  t  ly  d  sapi  a    a&  tl      p    anp;  a     atu        Tl        g       t 

i  P  lyi  d  «  a  Uaiun  anl  P  g  a  II  num  flatt  n  o  t  as  d  n 
ayngma  e  the  fl  ed  ma  g  f  th  Pi  d  <?  Th  nJ  a  f 
th  i  pi  n  a  u  1  o  bent  t»a  dt  p  mtth  d^ng  and  att  ng 
f  the  p  e  In  A.spl  n  n  and  n  and  w  th  t  d  ul  f  n  man>  th 
[  ec  tl  ndu  a  a  m  1 1  b  nd  ng  t«  d  wl  n  d  y  1  "t  lo  ly 
appressed  when  wet.  This  movement  deserves  careful  study,  both  as  to 
its  commonness  and  its  mechanism.  I  have  noticed  it  to  exist,  but  in  a 
less  pronounced  manner,  in  Onyckium. 

The  indusia  are  beset  with  hairs,  which  I  interpret  as  water-repellant 
structures,  in  Nepkrodium  procvrrens,  N.  aridum,  N.  cucullatum  (few), 
A'.  1077,  N.  Bordenii,  (decidedly  hispid),  Microlepia  strigosa  (Song  basal 
hairs),  and  Adianium  diaphanum;  and  glandular-hairy  or  glandular- 
ciliate  in  Nepkrodium  1712,  N.  setigerum  (with  fugacious  indusia), 
N.  1685,  Aspidium  angviatum  (fig.  33),  and  Oleandra  coltdirina  nitida. 
It  has  already  been  stated  that  paraphyses  are  in  general  water-repellant 
structures,  in  adaptation  to  which  function  they  are  provided  with  oily 
heads.  Among  the  San  Ramon  ferns  provided  with  these  are  Aspidium 
kwzeanum,  Oleandra:  neriiformis,  MicroUpia  pinnata,  Dennstaedtia  Wil- 
liamsi,  Vittaria,  Anthrophyum,  Taenitis,  Ilymenolepis,  Polypodium 
mbauriculatum,  Lomagramma.,  Achrostiekum  and  Ckeiropleurta.  The 
paraphyses  are  in  part  a  substitute  for  indusia  and  often  occur  on  ferns 
such  as  the  Achrostichew,  which  could  not  have  indusia;  but  they  are 
not  rarely  present  in  indusiate  sori.  They  are  notably  developed  on 
Lomagramma  and  Achrostichum  (fig.  24),  the  brown  color  of  the  fruiting 
surface  of  the  latter  being  due  to  them,  while  the  sporangia  are  green. 
The  branched  form,  like  the  oiliness,  is  evidence  that  they  are  specialized 
for  protection  against  water  rather  than  against  desiccation. 

Hairs  on  the  end  of  the  sporangia  have  the  same  effect.  They  are  found 
in  a  number  of  species  of  Nepkrodium,  such  as  N.  setigerum  (glandular), 
N.   diversilobum    (fig.   35),  but  not   in  N.   canescens,  and  Meniscium. 
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These  hairs  on  the  ends  of  all  mature  sporangia  make  tlie  whole  sorus 
incapable  of  being  wet. 

Spores  of  ferns  are  in  general  not  readily  wet,  becanse  of  their  waxy 
and  often  rough  or  reticulate  surfaces.  They  are  rough,  for  instance, 
in  Nephrodium-  procurrens,  N.  1677,  N.  Bordenii,  Aspidium  angulatum, 
and  Asplenium,  resectum;  granular  in  JV.  setigerum,  and  reticulate  in 
W.  1685.  Their  resistence  to  wetting  not  merely  facilitates  their  dis- 
persal, but  also  insures  them  against  gennination  under  too  temporarily 
favorable  conditions. 

The  immersed  sori  of  Prosaptia  contigva  and  several  species  of  Poly- 
podium  are  very  effectively  protected  against  any  danger  of  wetting  by  a 
few  long  brown  hairs  standing  across  the  mouth  of  the  pit. 

Very  numerous  ferns  provide,  in  a  variety  of  ways,  that  the  dryness 
necessary  for  the  dispersal  of  the  spores  shall  involve  the  least  possible 
danger  of  desiccation  of  the  vegetative  frond.  One  very  simple  means  to 
this  end  is  the  location  of  the  sori  on  the  margin,  or  even  on  teeth. 

The  marginal  or  apical  position  of  the  sori  has  been  assumed  inde- 
pendently by  the  plants  in  many  different  groups  of  ferns.  Mindanao 
illustrations  are  the  Hymenopkyllacew,  Dicksonie<s,  Psomiocarpa,  etc.  (in 
bionomic  effect),  Nephrolepis  a-cutifolia,  many  Davallim  and  Humata, 
Dennstaedtia,  Odontosoria,  Lindsaya,  the  Ptendete,  Prosaptia,  Acrosorus, 
Lecanopteris,  and  Lomagramma.  As  the  primary  purpose  of  this  posi- 
tion of  the  sori  is  to  insure  the  dryness  of  the  sporangia  and  spores,  it  is 
chanuiteristic  of  plants  growing  in  the  most  moisture-laden  atmosphere; 
as  in  the  rain  and  mossy  forest  where  the  Hymenophyllacem,  Dicksonia., 
Dennstaedtia,  Lindmya  and  Lomagramma  are  examples,  or  along  creeks, 
in  tiie  ease  Odontosoria;  they  also  occur  on  some  vigorous  xerophytes  such 
as  Davallia,  Humata,  Nephrolepis  acutifolia,  and  Lecanopteris.  The 
relation  between  the  atmospheric  moisture-conditions  and  the  position 
of  the  sori  is  well  illustrated  by  fems  other  than  those  with  sori  actually 
on  the  margin.  Diplazium  meyenianum  is  much  more  constantly  re- 
stricted to  moist  hollows  than  is  its  occasional  companion,  D.  polypod- 
ioides,  the  former  having  flat  segments,  with  long  sori  reaching  the 
margin,  while  the  latter  has  short,  costal  sori,  protected  against  liquid 
water  by  the  concavity  of  their  surface  of  the  segment.  Asplenium  Phyl- 
litidis  of  the  rain-forest  has  long  sori  reaching  nearly  or  quite  to  the 
margin,  while  A.  musaefolium  of  the  high  forest  and  strand  has  them 
short  and  costal.  It  is  common  in  Nephrodium  §  Goniopteris,  and  the 
Lastrtea  species  of  similar  form,  for  the  sori  to  be  more  nearly  costal 
at  the  ends  of  the  segments  than  at  the  base;  JV.  1685  is  a  good  example. 

The  tooth  position  is  obviously  drier  than  the  merely  marginal.  The 
Lindsayw  growing  in  the  moistest  places  are  deeply  cut — even  finely 
dissected  in  L.  blumeana,  and  in  L.  capUlaeea  Christ,  of  the  mossy  forest 
of  Luzon.     As  a  rule,  these  sori  lack  just  enough  of  being  marginal  to 
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be  out  of  danger  of  liquid  water,  the  end  of  the  segment  projecting 
slightly  farther  than  that  of  the  indusium,  and  often  being  toothed — 
with  one  tooth  in  L.  MenilH,  witli  three  in  L.  capillacea.  Yapp  Buggests 
that  the  peculiarly  placed  sori  of  Lecanopteris  will  let  the  spores  escape 
only  when  there  is  wind  enough  to  be  likely  to  scatter  them  into  such 
places  as  the  plant  normallj  occupies,  which  are  in  the  crowns  of  lofty 
trees. 

It  is  probable'that  a  considerable  majority  of  all  ferns  have  the  fruct- 
ification developed  toward  the  apex  rather  than  toward  the  base  of  the 
frond,  obviously  favoring  the  greater  drj-jicBS  of  the  fertile  region. 
There  are  all  grades  of  specialization  in  this  respect,  from  that  in  which 
the  preference  of  the  sori  for  the  distal  end  is  doubtful,  or  not  empha- 
sized, as  ia  the  case  in  many  species  of  Nephrodium,  Polypodium,  etc., 
through  those  in  which  the  restriction  is  clear  and  constant,  as  in 
Asplenium  musaefolium,  and  those  in  which  the  fertile  region  is 
moderately  restricted  in  its  development  in  area,  as  Niphobolus  adnascens, 
N.  vatius,  Polypodium  accedens,  and  P.  angustatum,  or  otherwise  modified 
in  form,  as  in  some  species  of  Nephrolepis,  or  in  structure,  as  in  Ony- 
cMum  and  AchrosHchum,  to  those  with  the  most  completely  metamor- 
phosed fertile  region,  afi  Dryostachum,  PkoUnopteris,  and  Hymenolepis. 
In  these  extreme  cases,  the  fern  seems  to  gain  the  most  of  the  advantages 
of  dimorphism,  with  decided  economy  of  material,  and  still  more  in 
the  conduction  of  food  to  the  fertile  part. 

The  adequate  dryness  of  the  mature  reproductive  structures,  without 
jeopardy  to  the  proper  performance  of  tlie  vegetative  functions,  is  accom- 
plished in'  many  ferns  by  a  specialization  of  entire  fronds  for  one  or  the 
other  end.  In  many  ferns  there  is  little  or  no  specialization  other  than 
a  difference  in  the  length  of  the  stipes,  those  of  the  fertile  frond  being  the 
longer.  Among  the  ferns  the  dimorphism  of  which  does  not  involve  a  great 
reduction  of  the  assimilating  area  are  "Nephrodium  diversilobum,  Syn- 
gramma,  Fteris  ensifolia,  P.  pluricaudata,  TaenitU,  Niphobolus  adnascens, 
N.  Lingua,  Polypodium  pcUmcdum  and  P.  simiosum.  All  of  these  have  the 
fertile  fronds  with  the  longer  stipes.  In  Pteris  there  is  a  difference  in 
the  margin,  and  in  P.  ensifolia  the  fertile  frond  is  less  compound  than 
the  sterile.  The  fertile  fronds  of  Polypodium  sinuosum  yield  to  drought 
and  fall  off  before  the  sterile.  Other  fema  with  a  moderate  reduction 
of  the  assimilating  area  of  the  fertile  frond  are  Humata  heterophylla, 
H.  parvula,  Loxogramme  eonferta,  Niphobolus  nummulariwfolius,  Poly- 
podium, incurvatum  and  Drynaria  rigiduJa.  These  also  either  have  longer 
stipes  of  the  fertile  frond  or  else,  as  in  N.  nummulariwfoHus  and  L. 
eonferta,  the  fertile  frond  is  itself  elongate,  while  the  sterile  frond  is 
more  or  less  round.  The  stipe  of  the  fertile  frond  of  Humata  parvula  ia 
5  to  8  centimeters  high,  that  of  the  sterile  frond  1  to  1.5  centimeters. 
Drynaria  rigidvia  has  the  pimiiE  of  the  fertile  frond  more  serrate  than 
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those  of  the  sterile  and  much  more  readily  deciduous.  Humata  hetero- 
pkylla  has  the  sterile  frond  entire,  but  the  fertile  one  toothed  or  lobed. 
The  significance  of  these  differences  in  maintaining  the  dryness  of  the 
fruiting  surface  has  heen  made  clear  by  a  preceding  discussion  of  the 
value  of  Bueh  margins. 

As  a  general  rule,  among  these  moderately  dimorphous  ferns,  the 
etomata  are,  area  for  area,  more  numerous  on  the  fertile  frond  than  on 
the  sterile,  as  the  following  tabic  illustrates,  the  numbers  being  the 
stomata  per  square  millimeter. 

Nephrodium  diversUobum  1*0  200 

Aspidium  angtilatum  -10  180 


Niphoboltia  nammuiaHo'foliv 
Potj/podium  accedena 


The  stomata  of  the  fertile  and  those  of  tlie  sterile  frond  of  Chciropleuria 
diiTer  in  the  series  of  divisions  by  which  they  are  formed,  the  latter  being 
unlike  those  which  I  have  found  in  any  other  fern  {figs.  20,  37.) 

There  still  remain  a  few  ferns  in  whicli  the  differentiation  has  gone 
so  far  that  the  assimilating,  hut  not  spore-bearing,  surface  of  the  fertile 
frond  has  practically  been  obliterated.  These  are  Leptockilns  and  Cheiro- 
pleuria,  still  with  some  expansion  of  green  lamina,  the  nether  surface 
of  which  is  completely  covered,  at  least  at  maturity,  with  sporangia; 
Blechnum  egregium,  the  fertile  pinme  of  which  are  expanded  at  the 
base  only ;  and  Psomiocarpa,  Stenosemia,  StenocMmia,  and  Lomagramma, 
whose  fertile  fronds  are  almost  completely  without  assimilating  surface. 
Of  these,  Stenochlana  and  Lomagramma  are  scandent,  all  the  others 
except  Blechnum  egregium  having  the  stipes  of  the  fertile  fronds  notably 
long.  The  two  scandent  genera  have  the  pinnse  articulate  to  the  rachis, 
and  the  pinnae  of  the  fertile  fronds  of  both  are  miich  more  caducous  than 
those  of  the  sterile.  This,  with  the  further  fact  that  only  plants  of  a  very 
considerable  age  are  fertile,  makes  fertile  fronds  of  both  hard  to  find. 
The  fructification  of  Lo?nagramma  originates  on  the  nether  surface  but 
becomes  lateral,  as-exposed  as  possible,  by  the  curling  of  the  frond 
(fig.  28). 

The  fertile  frond  of  Blechnum  egregium  as  well,  seems  to  be  both  rare 
and  transitor)',  and  on  all  tliese  ferns  they  are  to  be  found  only  in  season. 

Leptochilus  (most  species),  Psomiocarpa  and  Stenosemia  are  terrestrial 
plants  characteristic  of  the  border  between  high  forest  and  savanna- wood. 
Their  close  neighbors  are  Nephrodium  diversilobum  and  Aspidium  angu- 
latum.  To  endure  the  dryness  of  the  dry  months,  these  plants  have 
their  fronds  close  to  the  ground ;  such  species  as  Psomiocarpa  apiifolia, 
Leptochilv^  laiifolius,  and  their  Luzon  associate,  Hemionitis  arifolia,'" 
are  often  real  rosette-formers.     If  their  spores  were  matured  at  this  time, 

•  Fertile  apical  region. 

"Whitford,  1.  c,  3»9.     "AH  but  geophiloua  during  tlie  dry  season." 
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they  would  need  no  especial  devices  to  insure  their  dryness,  but  they 
would  have  only  a  very  remote  prospect  of  germinating,  and  when  the 
spores  are  formed,  when  they  do  have  a  chance  to  germinate,  they  would 
be  very  unlikely  to  become  dry  enough  to  scatter  if  borne  In  the  position 
of  the  vegetative  frond. 

To  eummarize:  dimorphism,  whether  merely  begun,  or  highly  devel- 
oped, whether  a  character  of  whole  fronds  or  of  their  parts,  has  in  all 
cases  the  object  of  permitting  the  proper  dryness  of  the  mature  sporangia 
without  an  improper  desiccation  of  the  vegetative  structures.  This  is 
done  by  merely  raising  the  reproductive  structures  farther  above  the 
substratum;  or  (rarely)  by  special,  structural  devices,  such  as  notched 
margins;  by  a  restriction  of  the  assimilating  surface  of  the  reproductive 
frond  or  region,  so  that  it  may  be  sacrificed  in  emergency;  or  by  a  more 
complete  elimination  of  the  vegetative  structures  in  constitutionally 
ephemeral  fertile  fronds. 

IV.    TAXONOMY. 

In  discnssing  the  San  Ramon  ferns  from  the  systematic  side,  I  shall 
hold  myself  chiefly,  but  not  absohitely,  to  the  local  material,  and  m  usmg 
this  I  shall  be  contented  with  pointing  out  some  charactirs  observed 
in  groups  which  locally  are  notablj  well  represented,  and  m  suggesting 
briefly  the  probable  genetic  affinities  of  these  ferns 

The  past  decade  has  been  that  of  the  greatest  advance  m  svstematic 
ptoridology,  because  it  has  seen  the  general  and  surely  the  final  aban- 
donment of  the  idea  that  any  single  structure  is  of  equal  importance  in  the 
natural  classification  of  all  groups  of  feme,  or  is  even  in  every  case  of  any 
value  at  all.  The  indusia  are  very  useful  in  the  propti  characterization 
of  many  genera  and  tribes,  but  are  not  always  of  certain  specific  value 
in  Nephrodium,  or  Asjiidium.  The  shape  of  the  sorus  is  sometimes  of 
generic  or  even  tribal  value  as  a  diagnostic  character  but  is  variable  in 
some  species — and  mdniduals— of  ispidium  Athynum  and  Phymatodes. 
In  a  single  hptcies  of  I ejitochtluf,  L  lanceolatus  Fee,  the  sporangia  may 
be  in  distinct  son,  or  may  co\er  the  whole  nether  surface  The  veins 
are  sometimes  free,  sometimes  anastomosing,  on  single  individuals  of 
Schizolotna  fuhginmm  and  Polypodxum  caltformcum,  Dryostachyuvi 
splendtni,  descended  from  fems  with  articulate  stipes,  has  sometimes 
evident  \estigial  articulations,  "sometimes  apparently  none;  yet  each  of 
these  character*',  presence  of  mdusia,  shape  of  sorus,  venation,  and 
articulation  of  stipe  has  sometime  been  held  to  be  a  fit  basis  for  the 
initial  or  general  classification  of  all  PolypodtacetB. 

Since  all  of  these  characters,  and  all  other  real  characters  are,  phylo- 
genetically  (not,  so  far  as  we  know,  ontogenetically),  adaptations  to  the 
environment  and  since  the  family  is  an  old  one  and  environments  not  only 
change,  but  are  seldom  found  to  be  sharply  diiferentiated,  and  the  dis- 
semination of  spores  is  unceasing,  it  would  be  very  wonderful  if  there 
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were  a  single  character  by  which  all  ferns  could  be  divided  into  greal 
and  natural  groups,  or  if  any  character  were  of  equal  value  in  all  groups. 
The  fixedness  of  any  character  depends  partly  on  grounds  we  understand^ 
or  certainly  will  understand  with  sufficient  study  along  familiar  lines — 
that  iSj  on  the  relation  of  the  character  in  question  to  the  environnieni 
of  the  plant  or  group  in  question — and  in  part,  or  ground  we  can  r 
but  do  not  yet  know  how  to  investigate ;  that  is,  the  different  heredity- 
'  strength  among  variations  (including  mutations),  and  characters  already 
called  hereditary. 

While  the  applicability  of  no  character  is  universal,  neither  are  there 
uniformly  fixed  limits  to  the  value  of  any  character.  The  margin  of  the 
frond  IB  mutable  in  many  or  most  genera,  yet  entire  margins  characterize 
the  simple  fronds  of  VHtarieee,  and  genera  in  various  other  tribes,  and 
a  simple  and  entire  Lastrcea.  or  Athyrium.  or  Micwlcpia.  or  Schlnostege 
is  unknown.  Even  geographical  characters  are  useful.  The  whole  of 
the  character  of  not  a  few  genera,  as  Prosaptia,  Ntphobolus,  and  Achro- 
stichum.  is  intelligible  when,  and  only  when,  the  habitat  is  included  and 
recognized  as  the  dominant  character  of  all.  More  broadly  geographical 
characters  are  of  value  too,  for  no  plant  has  progeny  in  places  inacces- 
sible to  its  reproductive  structures.  The  relative  antiquity  of  groups, 
as  definable  by  their  present  characters,  is  important  evidence  in  Judging 
their  relationships.  If  a  species  or  genus  is  confined  to  one  locality  or 
one  part  of  the  world,  it  is  probably  not  very  ancient.  If  it  has  a  very 
wide  and  continuous  distribution,  its  age  can  not  be  less  than  sufficient 
to  permit  such  a  dissemination.  Our  oriental  Prosaptia,  Acrosorus, 
Loxogramme,  "  Schellolepis,"  Niphoiohis,  Drynaria,  Dryostachyum, 
Thaperia  and  Lecanopieris,  and  the  American  Lepicystis,  Oampi/loneuron 
and  Phlebodium  must  all  be  younger  groups  than  the  cosmopolitan 
Polypodium,  ancestor  and  cousin  at  once  of  them  all.  A  group  with 
wide  and  discontinuous  distribution  must  be  ancient  enough  to  .have 
become  widely  distributed,  and  to  have  died  out  in  the  intermediate  ter- 
ritory; it  may  not  be  older  than  a  group  with  equally  wide  continuous 
distribution,  but  its  minimum  probable  age  is  greater. 

I  have  tried  to  become  so  well  acquainted  with  the  San  Ramon  ferns 
that  I  might  know  each  species  and  larger  group  as  the  sum  of  its 
characters  and  not  by  any  single  character;  so  that  I  might  fairly  judge 
in  each  of  the  stability  and  diagnostic  value  of  each  character,  and 
recognize  the  more  elusive  peculiarities,  as  well  as  those  which  lend 
themselves  readily  to  dracription.  Success  in  such  an  attempt  is  at 
best  a  matter  of  degree,  but  the  probable  degree  is  very  much  greater  in 
the  field,  especially  in  the  field  with  some  laboratory  equipment,  than  it 
is  in  the  herbarium. 

I  have  also  tried  to  decide  what  might  fairly  be  regarded  as  a  primitive 
form  of  Polypodiaceous  fern.  Such  a  fern  must  be  a  very  generalized 
type,  not  highly  specialized  in  adaptation  to  any  conditions;  it  should 
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be,  or  have  been,  world-wide  in  distribution;  it  should  be  found,  in  its 
essentials  in  the  various  tribes,  excepting  as  some  tribes  may  probably 
be  derived  from  others,  rather  than  directly  from  the  primitive  form; 
and,  "in  the  more  ancient  tribes,  it  should  be  possible  to  outline  the  devel- 
opment of  the  more  recent  and  more  specialized  genera  from  those  most 
like  the  generalized  primitive  form. 

I  believe  that  this  primitive  fern,  through  whatever  stages  it  may 
have  been  evolved,  from  which  all  PolypodiacefB  have  been  derived,  was 
a  terrestrial  plant  of  humid  woods,  with  a  short,  stout  rhizome,  with 
ample,  compound  or  decompound  leaves,  the  fertile  and  sterile  not  differ- 
entiated, with  nonartieulate  stipe,  and  with  small,  distinct,  more  or 
less  round  sori.  I  shall  show  that  such  ferns  as  these  meet  every  demand 
laid  down  in  the  preceding  paragraph.  Nearly  or  exactly  this  primitive 
fern  exists  now  in  the  genus  Nephrodium,  more  particularly  in  the 
subgenus  Lastraa.  As  is  true  of  all  generalized  types,  it  is  impossible 
by  any  character,  or  any  practicable  combination  of  characters,  to  diagnose 
Lastrcea  as  a  natural  group,  retaining  all  species  which  as  a  matter  of 
higlily  probable  genetic  affinity  should  be  included  and  excluding  all 
plants  the  genetic  affinity  of  which  is  very  remote.  Lastraa  merges  into 
Goniopteris  through  species  with  a  single  pair  of  irregularly  anastomos- 
ing veinlets;  or  else,  as  at  least  in  part  is  probably  the  case,  we  include 
in  LastrtFa  a  considerable  number  of  species  descended  through  Ootiiop- 
teris  but  with  free  veins ;  in  either  rase  the  natural  separation  of  the  two 
groups  is  not  feasible.  The  line  between  Lastraa  and  Pleocnemia  is  hut 
little  less  vague. 

The  indusium  of  Lastrtra  is  utterly  inconstant.  The  lines  between 
Fhegopteris  and  Dryopteris  and  between  Goniopteris  and  Cyclosorus 
appear  to  me  to  be  purely  artificial;  nor  is  the  shape  of  the  indusium, 
when  prtsent,  invariable.  It  is  not  rarely  peltate  in  Nephrodium  immer- 
sum,  just  as  it  is  sometimes  reniform  in  Aspidium  angulatum,  and  in  the 
plant  known  as  Mesochlaena  it  is  diplazioid  in  form.  Again  the  Bonis  is 
elongate,  in  those  immediate  relatives  of  'Nephrodium  urophyllum  some- 
times called  Menisciwm.  And  even  the  nonartieulate  stipe  is  not  a  con- 
stant character,  for  my  No.  17IM  is  unmistakably  a  Lastrcea,  with  as 
evidently  articulate  a  stipe  as  that  of  any  other  scandent  fern.  While 
the  fronds  are  characteristically  compound,  there  are  exceptions,  and 
there  are  species,  both  in  Lastrwa  and  Goniopteris,  with  the  fronds  sub- 
dimorphous. 

As  Nephrodium  is  altogether  the  most  generalized  and  indefinable 
genus  of  ferns,  its  general  characters — compound,  ample,  thin  fronds ;  non- 
articulate  stipe;  short,  stocky  rhizome,  and  round  sori — can  be  accepted 
as  those  of  the  most  generalized,  and  therefore  primitive  Polypodiacece. 
Lastrcea  is  also  thoroughly  cosmopolitan. 

Goniopteris  is  more  specialized,  having  a  relatively  stable  frond-form, 
alm<Kt  always  simply  pinnate,  and  firmer  texture.     Glandular  trichomes. 
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occasional  in  Laslraa,  are  common  in  Goniopteris,  and  hair-like  trichomes 
are  found  in  some  species  on  frond,  indueium,  and  even  on  the  sporangia. 
The  group  is  also  characterized  on  the  whole  by  numerous  small  stomata. 
Mesochlaena  is  a  Goniopteris  in  form,  texture  and  even  in  the  charac- 
teristic puheseence,  and,  in  a  gmm  notable  for  the  instability  of  indusium 
characters  should  hardly  be  separated  by  the  indueium  alone.  As  a 
matter  of  fact,  the  more  fundamental  peculiarity  is  the  elongation  of  the 
sorus,  which  is  very  moderate,  but  sufficient  on  mechanical  grounds  to 
effect  the  division  of  the  indusium  as  in  Dtplazinm.  The  recognition  of 
Meniscium  as  a  genus  characterized  by  elongate  sori  is  generally  and 
properly  abandoned.  Though  a  very  large  and  pantropic  group,  Goniop- 
teris has  a  narrower  range  than  Lastrma. 

Both  Palystickum  and  (through  Pleocnemia?)  Aspidium  are  so 
intimately  related  to  iMsircEa  that  the  proper  assignment  of  species  is 
sometimes  difficult  and  able  botanists  are  not  wanting  who  would  stilt 
include  all  in  one  great  genus.  Polystickum  is  probably  older '"  than  As- 
pidium, being  cosmopolitan,  while  Aspidium  is  tropical,  and  rather  nearer 
in  character  to  Lastrwa,  but  the  indusium  characters  of  Polystichum 
are  hardly  as  unstable  as  those  of  Aspidium.  In  the  latter  the  reticulate 
venation  is  directly,  correlated  with  the  simplification  of  the  frond.  The 
indusium  furnishes  valid  characters  for  most  species  of  Aspidium,  and, 
like  any  other  character,  is  to  some  extent  a  guide  to  affinities;  but  the 
distinction  of  Sagenia,  Tectaria  and  Arcyptens,  genera  to  be  recognized 
by  this  character  alone,  breaks  up  some  certainly  natural  groups.  I 
am  not  ready  to  judge  the  real  naturalness  of  Pleocnemia.,  as  a  genus. 

Judging  by  its  distribution,  DidymockJaena  must  be  a  rather  old  . 
genus     Its  aspect  suggests  thit  it  ma\  be  descended  through  Polystichum 
Cydopeltis   a  likewise  homngtneous  genu's  m  the  tropica  of  both  hemi 
spheres    is  generally  recognized  a*;  an  cffshoot  of  Poli/bitchum 

In  the  group  of  small  genera  split  out  of  ichroitichum  and  iniludtd 
In  Diela  m  Ispidietr  dimorphism  has  ao  obicured  most  otlur  characteis 
that  it  le  not  eaiy  to  be  sure  of  their  real  affimtv  However  the  group 
as  a  whole  is  almont  tertamly  unnatural  for  1  can  not  imagine  our  two 
so-called  Polybotrya  to  be  congeneric  or  that  b  >th  are  intimately  related 
to  Stenosemia  or  Leptochilus  In  view  of  their  conipKuoui  morpho 
logical  and  gtographnil  iholation  both  of  tht  tormer  ought  clearlv  to 
be  restored  to  genenc  rank  as  hgenolfia  and  Psomiocarpa  The  former 
mav  with  a  high  measure  of  probabihtv  be  regarled  as  derived  from 
Poly<ltih.um  m  tthich  genus  P  auucvlatum  is  the  most  similar  species 
in  this  part  of  the  world  but  a  direct  Lastrisa  ancestry  is  not  impossible 
and  it  sometimf  approaches  Leptochdui  Neither  the  losd  of  the 
mdubium,  nor  a  considerable  dimorphism  is  an\  no\clt>  m  Polytiichum 

Ptomtocnrpa  v*  poi'siblv  more  doubtful    but  I   do  nrt  teliiie  that 

"That  \i  as  a  (froup  witli  its  present  charactprs  ail  plants  mxy  be  aaaumed  to 
1  a\e  an  equilly  l<ng  ancestry 
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it  can  have  originated  elsewhere  than  in  Lastrma.  The  fertile  frond 
18  too  reduced  to  offer  any  clue,  but  the  sterile  is  altogether  Lastnea-like. 
As  it  is,  so  far  as  known,  strictly  endemic  in  tlie  Philippines  it  is 
quite  reasonable  to  look  for  its  ancestry  among  the  most  similar  Phil- 
ippine ferns. 

With  the  same  measure  of  probability,  ;Sic»osewita .  may  be  regarded 
as  an  offshoot  of  Aspidium,  not,  in  spite  of  the  sparingly  anastomosing 
veinlets  of  Pleocnemia,  but  of  Suaspidium.  A.  Griffithii  is  a  species, 
in  the  most  similar  Aspidium  group,  with  "sori"  anastomosing  along 
the  veins.  Indusia,  if  present  in  the  ancestral  forms,  would  inevitably 
have  been  lost  in  the  reduction  of  the  fertile  frond.  Lepiockilus  must 
also  be  derived  from  Aspidium.  L.  lanceolaiua  is  still  occasionally 
found  with  the  sporangia  confined  to  the  main  veins  (as  in  Loxo- 
gramme)  ;  and  L.  latifolivs  usually  has  the  "sori,"  at  lea&t  until  they 
are  old,  anastomosing  along  the  veins  instead  of  covering  the  frond, 
being  in  this  respect  like  its  possible  relative  Hcmionitis.  The  insta- 
bility of  the  frond-form  of  many  species  of  Leptochilvs  is  a  familiar 
phenomenon. 

If  the  Woodsiew  of  the  NatiirlickBn  Pfiamenfamilien  arc  a  homo- 
geneous group,  it  has  a  common  origin  with  the  Aspidie<e,  the  most 
primitive  representatives  of  the  two  groups  being-  much  closer  together 
in  all  respects  than  either  is  to  the  highly  specialized  members  of  its 
own  tribe..  In  fact,  they  are  so  alike  that  it  is  impossible  to  call  either 
the  more  primitive,  and  I  have  ascribed  that  place  to  Lastrcea  only  on 
geographical  grounds,  and  because  it  is  now,  a  great  and  conspicuous 
group.  The  primitive  member  of  'Wood-'iieir.  is  Acrophorus.  The  gen- 
eralized character  of  this  fern  is  shown  by  its  history.  Hooker,  who 
calls  it  DataUia  (§  Leucostegia) ,  remarks:  ^'  "Blume  arranges  it  in  Aspi- 
dium, and  expresses  no  doubt  as  to  the  propriety  of  so  doing.  Presl 
makes  a  distinct  genus  of  it,  and  places  it  between  Cystopteris  and  Leu- 
costegia Judgiqg  from  his  figure,  I  do  not  see  how  it  differs  from 
!>»!  allia  but  he  says  'hoece  genus  Cystopteridi-  valde  affine  est,  differt 
sorji!  m  \tnulis  apicalibus,'  and  under  Leucostegia  he  says  'Acropkoro 
affinissimum  est"'  Diels*'  says  of  it  "Habituell  an  DracalpB  erinnemd; 
durch  die  gkichseitige  Entwickelung  der  Segmente  sowohl  wie  das  Indu- 
sium  von  den  Davallieen  zu  unterseheiden,"  the  indusiura  being  "breit 
eiformig   am  Grunde  angewacheen,  sonst  frei." 

I  have  no  doubt  that  all  these  authors  were  describing  the  same'specied, 
and  that,  so  far  as  insufficient  material  is  ever  a  justification,  each  was 
justified  in  his  view  as  to  the  affinity  of  the  plant.  When  I  first  found 
the  plant,  hitherto  unknown  in  the  Philippines,  I  ascribed- it  to  Lastrwa 
as  unhesitatingly  as  Rlumo  had  done;  but  it  is  indeed  strikingly  like 

'' Species  Pilieum  1:157- 
==Nat.  PfUnzenfam.  I,  4: 1114. 
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Diacalpe  in  aspect  and  likewise  suggestive  in  the  same  way  of  several 
species  of  Lasir<ra,  and,  more  remotely,  of  Motyichotoriim  I  hive  a 
single  specimen,  the  majority  of  the  indusia  of  which  are  reniform  and 
fixed  by  the  sinus,  as  in  Nephrodium,  but  which  his  certain  of  tliem 
fixed  by  the  base,  more  or  less  broad,  and  a  few,  unequal  sidtd  e\aLtl> 
like  those  of  Athyrivm.  I  should  not  know  where  else  to  look  for  tin 
origin  of  Diacalpe,  if  not  in  Acroiilionis. 

On  the  internal  evidence  of  the  Davallieiv,  Mttiohi>ia  is  ctrtamh 
to  be  regarded  as  the  central  genus,  to  which  most  other  genera  are 
evidently  related;  and  I  am  strongly  inclined  to  behtve  that  it  is  also 
the  most  primitive,  although  a  possible  relation  bttwecn  LeucoKleqia 
and  Acropkorus  has  just  been  mentioned.  In  habitat  and  aspect,  and 
in  all  essential  characters  except  the  indusium,  Microlepta  agrees  with 
some  of  the  most  primitive  Aapidiete  (Lastraw).  M  "inqosa  and  V 
rhomboidea  arc  strikingly  Polystichum-like  in  aspect,  but  I  do  not 
regard  this  as  due  to  affinity.  Of  the  other  genera  of  the  Davallieie, 
Wibelia  is  sometimes  included  in  Microlepia,  and  is  certainly  near  it. 
Of  all  our  ferns  it  is  the  most  constantly  unstable  in  form.  A  fern  of 
my  Mount  Apo  collection  stands  so  exactly  on  the  line  between  Microlepia 
and  Dennstaedtia  that  it  might  be  included  in  one  practically  as  easily 
as  in  the  other.  Because  the  sori  are  not  always  quite  marginal,  and 
by  the  structure  of  the  receptacle,  which  I  do  not  regard  as  really  diag- 
nostic, I  described  it  as  Microlepia^  M.  dennstaedtioides ;  but  Christ  was 
rather  disposed  to  call  it  Dennstaedtia.  Dennstaedtia.  is  still  too  clearly 
a  natural  group  to  loM  its  generic  identity  because  it  is  intimately  related 
to  its  parent. 

In  Microlepia,  as  in  Lastraa,  there  is  at  San  Kamon  a  solitary  epiphytic 
species,  M.  hirmta,"'  the  stipe  of  which  is  appropriately  articulate.  While 
it  is  hardly  probable  that  this  =pecies  is  an  ancestor  of  our  epiphytic 
Daialhaea  it  shows  how  tasih  thev  may  ha\e  originated  in  Mtcrolepii 
Daiailm  is  the  ntarest  epiph\tic  genus  and  there  is  also  m  Minlanao  a 
Datallta  D  aagnenana  the  lowest  pmnffi  of  which  are  not  enlarged 
but  it  differs  from  ¥   lixrsuta  m  seieral  important  respects 

Unlesa  which  is  hardly  probable  leticottegm  had  m  independent 
origin  without  the  DaxaUxete  it  mav  beat  be  regarded  as  a  near  deiivatne 
of  Microhpw  though  Daialha  pallida  approaches  Leiuostegia  m  the 
large  free  part  of  the  mduiium  Rnmafa  is  probably  derived  frrm 
Lfucostegta  the  strong  resemblance  to  Duallm  being  in  adaptation  ti 
their  common  environment  However  there  are  other  points  of  possible 
contact  between  all  these  genera  and  real  afHnities  are  still  somewhat 
a  matter  of  guesswork     E;en  the  natural  generic  limits  are  not  certain 

"  11  IS  nrgunient  loass  none  of  its  Sot  e  if  tl  e  species  be  removed  from  Mtoro 
lepia    ns  n  Mjarntp  Kf'iis     'ta  aftinitj   to  Microlepia  is  unnnstnkdble    whatevtr 
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Microlepia  is  undefinable  because  generalized.  Leucostegia  may  also  be 
primitive,  or  it  is  possibly  heterogeneous  but  it  is  as  natural  a  group  as 
is  made  by  combining  it  with  Humata,  and  its  union  with  Davallia  seems 
to  me  still  less  proper. 

My  reasons  for  telieving  that  the  nearest  affinity  of  Olcandra  is  to 
Humata  have  already  been  published,^*  These  do  not  constitute  good 
proof,  but  they  are  the  best  evidence  we  have  as  to  the  affinities  of 
Oleandra;  but  Oleandra  would  appear  from  its  distribution  to  be  the 
older  group. 

The  mutual  affinity  of  the  other  genera  treated  as  Davalliem  is  still 
more  dubious.  Arthropteris  seems  to  me  to  be  very  near  Lastrisa,  in 
which  group  its  first  species  was  described.  Our  scandent  Lastrcea  (No. 
1713)  shares  with  Arthropteris  the  articulate  stipe  and  the  terminally 
placed  sori.  In  spite  of  the  very  striking  resemblance  between  their 
frortds,  comparing,  for  instance,  Arthroptei-is  ramosa  with  Nephrolepis 
Lauterhadiii  or  Nephrolepis  cordifolia,  the  affinity  of  these  two  genera  is 
by  no  means  above  doubt,  and  if  one  is  descended  from  the  other,  it  is 
not  a  proven  fact  that  Arthropteris,  in  spite  of  its  apparently  much  closer 
affinity  to  Ijostreea,  is  the  parent,  f  \  pi  I  p 
tion,  and  still  more  by  its  consp  pi   I 

the  diversity  of  its  fructification  t   I  > 

Nephrolepis  acutifolia  is  like  i'^  7      I  m     n  t 
the  articulate  pinme  and  the  unl     k     m    g      I 
only  a  coincidence.     The  latte    g 
LAndsaya,  and,  less  intimately,  of  Od    t       ta  1 

of  the  group  is  doubtful.     Of  th    th        Od    f      na       m    ti  r 

to  Microlepia.    The  group  is  ee  t      ly  t        t     I  g 

Vonurho'^orum  is   as  Diele  say       lit!)        D      11  les 

but  the  suggestion  of  Lcucostegm        t      g  d  th  d        Im    t 

exclusively  to  their  common  share  in  the  aspect  of  Acrophorus  and  various 
species  of  Lastrira  that  i''  Monachosorum  is  more  like  the  generalized 
femb  than  like  the  more  highly  developed  ferns  of  any  tribe,  and  its 
assignment  to  any  tribe  b>  our  present  knowledge,  i"  purely  arbitrary 

The  most  primitive  genus  of  the  ispleniece  is  unquestionably  Athy- 
nuni  It  IS  a  generalized  group  sharing,  on  the  one  hand,  the  characters 
of  Diplazium  and  Asplenium,  and  merging  into  both,  and  on  the  other, 
b*,mg  mdistmguishable  from  IjObtrtFa  Athynnm  cyclosorum  Eupr  of 
Asia  and  western  North  America,  usually  regarded  as  a  form  of  4  filtx- 
ftxmma,  is  Lastneoid  in  its  indusia     I  have  recently  described  a  new 

"  PolvpodiaceiE  of  the  Philippines  Gott  lab  PtibI  (1905)  28  48  "The 
rcaemblance  to  *  •  *  the  simple  species  of  ffumoin — ^the  creeping  scaly 
rhizome  the  articulate  atipe,  the  free,  forked  oloaely  parallel  veins  the  shape, 
attaehment,  and  te\ture  of  the  indusium,  and  ita  opening  obliquely  toward  the 
apex  of  the  frond — all  these  can  not  nell  be  construed  otherwise  than  as  evidences 
of  real  affinity." 
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species  as  Athyrium,  A.  kyalostegium,  so  Lastr<ea-\i]ie  in  character  that 
I  shouM  not  have  hesitated  to  accept  a  former  name  iu  either  group. 
Aspidium  Fauriei  Christ  is  hkewise  rather  an  Athyrium,  but  on  the 
border.  Athyrium  meets  all  the  demands  previously  laid  down  of  a 
fern  to  be  regarded  as  ^primitive. 

The  constant  restriction  of  the  sorus  to  one  side  of  its  vein  is  the 
most  obvious  character  distinguishing  Asplenium  from  Athyrium,  while 
the  equal  and  long  development  of  both  sides  of  the  vein,  and  the  conse- 
quent breaking  apart  of  the  halves  of  the  indusium,  characterize  Dipla- 
zium.  The  larger  part  of  Athyrium  is  nearer  to  Diplazium,  and,  as  the 
genera  are  usually  construed,  there  is  probably  more  than  one  point  of 
contact;  that  is,  the  line  between  them  is  not  quite  natural  and  can  not 
be  made  sharp.  Most  Athyria  share  the  stout  habit  and  rather  harsh, 
dark  palese  of  Dipla-zium.  Diplazium  as  a  natural  group  is  also  charac- 
terized by  the  exceedingly  deep  and  irregular  cells  of  the  nether  epidermis 
(figs.  89,  30).  Athyrium  silvatimm  shares  this  character  also,  and  is 
very  much  nearer  to  every  species  of  Diplazium  than  it  is  to  the  primitive 
Athyria.  Yet,  if  a  line  is  to  be  drawn  between  the  genera,  the  indusium 
must  be  the  diagnostic  character,  leaving  Diplazium,  what  Athyrium  can 
not  be  made,  a  clear-cut,  definable,  and  within  itself  a  natural  group; 
but,  even  so,  I  have  some  apparently  nndescribed  plants  not  positively 
referable  to  one  or  the  other, 

CalUpteris  is  an  offshoot  of  Diplazium,  still  so  close  that  its  generic 
separation  is  a  matter  of  taste.  Diplaziopsis,  of  Christfinscn,  long  known 
as  Allantodia,  is  a  near  derivative  of  OaJlipteris,  confined  to  this  part 
of  the  world. 

Bledmum  is  an  oU  gro\\\  Ihe  distribution  of  the  gtnus  and  of 
some  species  attests  this  a**  do  it*j  general  morphological  isolation  and  tht 
varied  specializations  of  different  sp  cic-  \  \crv  close  connection  ftitl 
any  other  forms  is  no  longer  to  be  expected  The  merging  point  bet^v  en 
Eublechnvm  and  Lomaria  mu«t  be  oldtr  thin  one  subgenus  and  is  likeh 
to  be  as  old  as  either  and  i=!  therefore  most  likelv  to  gne  a  clue  to  the 
aiSnities  of  both.  Blecknum  egreqtnm  is  m  thi«  position  It  is  a  strut 
but  not  very  large  fern  with  stout  erect  caudex  iigid  blauk  partly 
snbaerial  roots;'harsh,  black  palese,  anl  ^erj  leep  epidermal  cdls  of  the 
upper  surface  of  the  frond,  those  of  the  nether  surface  being  very  irregular 
(fig.'  31).  These  are  all  notable  characters,  and  their  combination  in 
this  Blecknum,  and  in  Diplazium,  and  in  Athyrium  silvaiicvm  is 
unmistakable  proof  of  affinity. 

,  The  nearest  affinity  of  Afipleniiim  is  to  the  more  primitive  part  of 
Athyriwn.  Within  itself,  it  is  as  diversified  in  form  as  might  be 
expected  of  a  nbnprimitive  genus  growing  in  every  land  in  all  save 
extreme  habitats.  But,  unlike  our  other  large  genera,  it  is  clearly 
definable,  and  has  not  given  rise  to  a  large  number  of  other  groups 
conveniently  distinguished    as  genera.     The   reasons   for   tliis   are   that 
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it  is  not,  as  Lasirua  is,  primitive,  and  tliat  it  is  not  so  particularly 
fitted  to  any  set  of  widespread  conditions — as  I'olypodium  is  to  the 
epipliytic  habitat — that  it  can  beeomc  dominant  under  them  and  then 
become  further  specialized  under  peculiar  subordinate  conditions. 

Of  our  fern  genera,  only  two,  Scolopmdrium  and  Stenochlaena,  can 
be  treated  at  all  positively  as  derived  from  Asplcitium.  The  case  of  the 
former  is  already  well  known.  If  my  S.  pinnatum  is  what  it  is  called, 
which  I  do  not  doubt,  the  genus  TiipJilebia  owes  its  origin  to  an  error, 
for  its  aori  originate  exactly  as  in  S.  vulgare. 

A^pUmum  epiphi/tiriim  is  a  fern  described  from  iTiaterial  coUectwl 
on  the  Uulf  of  Da^ao  It  i''  tomnion  along  the  h»wcr  border  of  the 
high  fore&t  at  San  Ramon,  and  I  have  now  apocimens  from  Surigao.  Jts 
resemblance  to  some  other  scantlent  A'>plenia  with  simple  fronds  was 
strong  enough  to  demand  Rome  care  in  the  diagnosis;  yet  Christ  says 
it  IS  unmistakably  l^teiioiJdaeua,  ami,  indeed,  its  vegetative  structures, 
root,  stem,  and  leaf,  are  apparentlv  identical  with  those  of  occasional 
immature  forms  of  8  aculeata  (Blume)  Kunze."  Knowing  a  fern  as 
well  as  1  do  thi&  one,  and  never  ha\mg  seen  any  indication  that  it  is 
other  than  Asplentuni  in  its  fruit,  or  has  any  other  structures  that  as 
an  Asplenium  it  might  not  liaie,  1  can  only  believe  it  to  be  an  Asplenium; 
but  neither  can  the  affinitj  to  Stenochlaena  be  mistaken.  In  my  opinion 
we  have  in  S.  aculcata  a  very  striking  and  perfect  example  of  the  repeti- 
tion in  the  development  of  the  individual  of  the  raec-Jiistory  of  Steno- 
chlaena, proving  beyond  any  doubt  that  it  is  an  offshoot  of  Asplenium. 
The  remarkably  complete  preservation  of  the  race-history  in  this  case 
is  because  the  forms  which  are  gone  through  are  themselves  well  adapted 
to  the  environment. 

It  is  hot  impossible  that  Coniogramme  is  also  an  offshoot  of  Asplenium, 
but  the  evidence  on  which  any  particular  ancestry  might  be  ascribed  to 
this  genus  and  to  Syngramma  is  still  inadequate. 

The  Pteridem  are  so  poorly  represented  in  the  Philippines  that  a 
discussion  of  the  affinities  of  most  of  the  group  is  not  called  for  here. 
I  have  already  pointed  out  the  interesting  position  of  Sckizostege  &s  a 
probable  ancestor  of  Pteris  and  Cheilanthes.  The  genus  was  first  de- 
scribed by  Hillebrand  from  a  very  rare  Hawaiian  plant.  Baker  reduced 
it  to  Gheilimthes,  and  Ohrist,  with  rather  better  reason,  transferred  it 
to  Pteris.  My  Mindanao  plants  agree  in  every  essential  character  with 
the  Hawaiian,  but  in  aspect  incline  toward  Cheilanthes,  rather  than 
toward  Pteris.  In  the  irregular  and  imperfect  marginal  aimstomoses, 
Schizostege  stands  directly  between  Cheilanthes  and  Pteris.  Its  antiquity 
is  attested  by  its  discontinuous  distribution.  The  resemblance  of  8. 
Lydgatei  to  P.  guadriaitrita- .suggests  that  the  latter  may  be  the  most 
primitive  form  of  Pteris,  and  this  idea  receives  some  support  from  the 

"Uiidenvood:  The  Genus  Stenochlaena.     Bull.  Torr.  Bot.  Club.    (l»Oe),  33:40. 
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wide  distribution  of  this  species  and  the  great  number  of  clearly  derived 
forms,  with  simple  and  with  reticulate  veins. 

The  suggestion  that  Hypolepis  (enuifolia  is  really  a  Ijostrwa,  or  near 
it,  is  not  new,'"  but  even  if  this  be  its  nature  it  may  not  throw  any  light 
on  the  origin  of  the  real  Pterideo',  in  which  group  this  species  is  at 
best  a  rather  foreign  element. 

Nowhere  else  in  the  world  do  the  Folypodiew  reach  a  development  com- 
parable either  in  number  of  species  or  in  diversity,  as  is  shown  by  the 
number  of  genera,  to  that  attained  in  this  Archipelago.  They  therefore 
present  an  especially  advantageous  field  for  local  study.  Within  this 
great  tribe,  it  seems  too  clear  for  question  that  Eupolypodium  is  the 
parent,  the  center  from  which  the  other  groups  have  been  derived,  bwt 
Eupolypodium  itself,  whatever  its  antiquity,  is  not  in  its  characters  a 
primitive  group,  being  so  specialized  in  adaptation  to  a  habitat  different 
from  that  of  primitive  ferns  that  it  and  its  progeny  have,  the  world 
over,  become  the  predominant  epiphytic  ferns.  Articulate  stipes  and 
comparative  simplicity  of  frond  are  conspicuous  adaptations  to  this 
habitat,  and  are  characteristic  of  this  tribe,  but  these  same  characters 
are,  as  has  been  seen,  assumed  by  epiphytic  plants  of  diverse  origin, 
and  tlie  articulation  is  readily  lost  under  conditions  that  render  it 
superfluous.  These  facta  make  the  tracing  of  the  true  origin  of  the 
tribe  a  difficult,  perhaps  an  impossible,  task. 

The  articulation  of  the  stipe  may  he  of  utility  to  a  fern  of  cold 
countries,  such  as  Polypodium  vulgare,  permitting  the  ready  casting  of 
the  leaves.  Such  a  fern  would  readily  adopt  the  epiphytic  habit,  under 
favorable  conditions,  and  miglit  have  given  rise  to  this  tribe,  but  we 
iiave  no  evidence  of  the  development  of  articulate  stipes  by  a  terrestrial 
fern,  and  know  that  it  has  not  occurred  in  most  terrestrial  ferns,  even 
in  cold  regions.  Therefore,  it  seems  more  reasonable  to  believe  that 
P  lulgare  his  retained  the  artiiulations  of  epiphvtic  ancestors,  bemg 
probably  a  plant  the  terrestrial  habit  of  which,  ha&  permitted  it  to 
remain  where  it  now  livea  dating  its  origin  from  a  time  when  the 
climate  of  the  same  region  was  favorabU  to  epiphytic  vegetation  Or 
more  probably  Polypadtum  may  have  been  derued  from  primitive  fern=i 
whicli  evolved  the  present  characteis  of  the  tribe  in  adaptition  to 
epiphvtic  life  In  thih  case  the  ance^trv  was  probably  m  Ijastam, 
considering  the  instabilitv  of  the  indusium  of  this  subgenus  and  the 
known  fact  that  it  can  develop  articulations  vshen  an  epiphvte  In  the 
preceding  flection  of  this  paper  it  was  shown  that  m  various  minor 
groups  withm  Polypodium  there  are  species  the  stipes  of  which  are 
inarticulate  It  is  not  posbible  by  an\  u'iablL  definition  to  exclude  these 
species  of  Eupolypodium  from  laiUaa  and  anv  one  of  them  tan  readilv 
be   imagined  to  be  a  connecting  link     but  there  is  little   reason   to 

'"  Polj-podiBCPie  of  the  Pliilippiiips.     Govt.  ],ah.  Piibl.   (IMii).  28:  95. 
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believe  this  of  one  rather  than  of  another,  and  nil  of  them  known  to 
me  impress  mo  as  being  of  almost  certain  Polypodioid  derivation.  P. 
Merritii,  of  Mindoro,  is  superficially  one  of  the  most  LaBtrsea-like.  It 
has  a  short  rhizome,  inarticulate  stipes,  a  pinnate  frond  with  obscurely 
toothed  pinna;,  and  glandular  pubescence,  but  the  glandular  triehomes 
are  very  unlike  those  of  Lastrwa,  and  the  plant  is  distinctivuly  Poly- 
podioid in  the  paleoe  and  in  tlie  attachment  of  the  pinnie. 

In  my  opinion,  Folypodium,  in  the  broad  sense  in  which  the  genus  is 
usually  construed,  is  more  cumbrous  than  is  juHtilied  by  its  unquestion- 
able naturalness.  No  group  of  whatever  rank  is  justified  oxcejit  by 
naturalness  (or  by  ignorance).  The  tribe  is  natural  and  among  its 
various  subdivisions  can  be  seen  every  measure  of  consanguinity.  A 
genus  should  bo  convenient  as  wel!  as  natural,  and  it  ought  not,  within 
itself,  to  bo  more  diverse  than  can  well  be  avoided.  Our  Polypodia  fall 
into  four  natural,  readily  recognizable,  and  definable  groups :  Pohjpodium 
in  the  narrower  sense,  Goniophleimm .  Plii/matodes,  and  DrynariopMx 
(P.  heracleum) ;  to  these  MyrmecophUa,  but  not  SeUiguea,  should  per- 
haps be  added.  However,  the  scope  of  this  paper  does  not  include  the 
settling  of  generic  nomenclature  where  taste  alone  is  at  stake,  and  in- 
dividual initiative  in  such  a  matter  may  well  await  the  joint  action  of 
pteridologists.  I  therefore  follow  Diels  and  Christensen,  so  far  as  they 
agree. 

Within  Eupolypodium  are  several  groups  which  in  their  full  develop- 
ment are  well  characterized  by  the  form  of  the  frond,  a  character  which, 
even  if  they  did  not  intergrade,  would  hut  weakly  justify  their  elevation 
to  generic  rank.  Yet  they  are  natural  groups.  The  most  probable 
central  group  is  that  with  the  fronds  pinnate  or  nearly  so,  and  superficial 
sori,  representatives  of  which  are  P.  minutum  and  P.  macrum.  From 
these,  a  series  of  forms  can  be  found  leading  to  Blume's  Ctenopteris, 
P.  celcbicum  and  P.  obUquatum,  with  very  deeply  immersed  sori.  From 
this  latter  group,  as  has  already  been  shown,  Prosapiia  has  been  derived. 
Polypodium  papillosum  is  a  rather  aberrant  species,  suggesting  Oonto- 
pklebium  in  some  respects,  but  not  so  much  so  that  I  would  wish  to 
combine  them,  nor  would  I  treat  it  as  a  distinct  genus  {Thylacopteris 
Kze.). 

Polypodium  trichomanoides  is  intermediate  between  P.  macrum  and 
the  Calymmodon  group,  the  best  known  representative  of  which  is  P. 
cucullatum.  From  this  group,  as  has  already  also  been  shown,  Acrosorus 
has  been  derived. 

Through  such  forma  as  P.  soUdum  and  its  variety  denticulata,  or 
througli  species  like  P.  loheriatium  and  P.  pleiosoroides,  with  irregular 
margins,  the  P.  marrum  group  is  connected  with  the  large  section  with 
entire  fronds,  called  Grammitis  by  Blumo,  who  recognized,  however,  that 
the  sorus  was  not  always  elongate.     When  ferns  in  any  group  have 
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developed  a  considerable  area  of  uncut  lamina,  whether  by  the  shortening 
of  the  sinuses  between  lobes,  or  otherwise,  there  has  been  a  tendency 
toward  an  anafitomosis  of  the  veins.  The  illustrations  of  this  Are  very 
numerous,  as  in  the  evolution  of  Goniopteris  and  Aspidium  from  Las- 
traa;  of  Callipteris  from  Diplazmm;  of  the  Nidm  group  in  Asplenium; 
of  Pteris  biaurita  from  P.  quadriauritaj  of  Goniophtehium  and  Phyma- 
todes  from  Eupolypodium.  In  Prosaptia,  the  least  divided  species,  with 
broadest  segments,  P.  Topyingx,  has  usually  some  anastomosing  veins. 
From  the  Grammitis  section  has  been  derived  Loxogramme,  characterized 
by  the  anastomosing  veins  of  the  usually  ample  but  simple  and  entire 
fronds,  and  also  by  the  total  loss  of  articulate  stipes.  Those  two  char- 
acters together,  in  a  group  certainly  independent  of  Phymatodes,  amply 
warrant  the  recognition  of  Loxogramme  aa  a  distinct  genus.  Its  ni<Bt 
Grammitis-like  species  is  L.  parallela;  at  the  other  extreme,  it  contains 
one  species  with  dimorphous  fronds,  L.  conferta. 

It  is  more  than  possible  that  Blume  was  correct  in  treating  An- 
irophyum  and  Loxogramme  as  relatives;  I  know  of  no  other  likely  origin 
for  the  ViUariece,  and  the  resemblance  of  those  two  genera  is  certainly 
strong.  If  this  be  the  origin  of  the  tribe,  Viiiaria  is  an  offshoot  of 
Antrophyum  and  Monogramma  is,  in  any  case,  derived  through  Pleura- 
gramme  from  Vittana. 

Gonioph.lehium'''  and  Phymatodes  are  independent  in  origin  from  all 
the  preceding  offshoots  of  Polypodium  and  nearly  or  quite  independent 
of  each  other.  The  former  is  a  small,  compact,  uniform,  therefore  very 
natural  group,  confined  to  this  part  of  the  world,  the  union  of  which 
with  the  American  so-called  Goniophlebia  is  quite  unwarranted. 

Phymatodes'^  too,  is  a  natural  group,  but  very  far  from  compact  and 
uniform,  being  internally  diverse  and  the  parent  of  numerous  highly 
specialized  groups  commonly  treated  as  genera.  In  view  of  their  un- 
stable venation  and  evidently  broad  affinities,  it  seems  probable  that 
the  oldest  representatives  of  Phymatodes  are  small  ferns  with-  simple 
fronds,  the  fertile  and  sterile  alike,  and  without  specialized  fertile  region 
{Craspedaria,  in  part).  Such  fronds  are  found  on  young  plants  of 
various  Phymatodes  species,  more  complicated  at  maturity.  Grammitis 
is  the  probable  source  of  this  group.  Within  the  Craspedaria  group, 
specialization  has  taken  place  in  the  dimorphism  of  the  fronds  of  nlost 
species,  and  in  the  nearly  related  species,  P.  accedens,  the  sori  are 
restricted  to  the  =!peciiUzed  ipex.  I  believe  that  both  Hymenolepis  and 
Niphobolvs  hwo  loen  dirivcd  from  some  ancestor  not  very  unlike  P. 

"  J.  Smith's  kchetlolepis  is  the  oiiginal  Ooniopklebium  of  Blume,  P.  cuspidaium 
being  tlie  first  species  mentioned  and  the  whole  subgenus  being  Malayan.  Flora 
Javae  (1828),  II   U2 

» If  raised  to  generic  rank  it  must  probably  be  calleil  SeUigvea.  Pleopeltis 
would  be  an  older  name  but  it  (P.  anguitum)  lina  certainly  been  dintinct  from 
Phymatodes  much  lorffer  tlnn  Selligiicii  has. 
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accedens.  Drymoglossum  and  Niphobolus  are  unmistakably  related,  and 
Elaphoglossum  is  probably  parallel  in  genesis  to  Niphobolus,  witli  a 
reasonably  near  common  ancestor.  Elaphoglossum  is  no  small  genus 
in  the  Philippines, 

From  the.  Graspedaria  group  are  descended  the  species  of  Phijmatodes 
with  more  ample,  entire  fronds,  among  which  several  natural  groups 
are  more  easy  to  recognize  than  to  define.  From  one  of  these,  perhaps 
from  some  such  fern  as  P.  fnijueinwi,  the  SelHguea  group  is  derived. 
More  than  one  of  these  groups  with  entire  fronds  has  descendants  with 
the  fronds  deeply  pinnatifid,  as  in  P.  phymaiodcs.  One  of  the  most 
natural  of  the  latter  groups  with  the  fronds  almost  pinnate,  is  exceedingly 
thin  in  texture,  and  inhabits  water  courses  and  very  moist  banks. 
Among  its  species  are  P.  insigne  and  P.  doUcho  pier  urn.  P.  ellipticum 
is  an  outgrowth  of  this  group,  and  is,  therefore,  not  intimately  related 
to  the  other  species  called  Selliguea.  Another  group  of  the  plnnatiiid 
species  includes  P.  incumatvm  and  P.  palmatum.  The  former  is  de- 
cidedly dimorphous,  and  strongly  suggests  the  probable  ancestry  of 
Christiopteris.  Ckeiropleuria,  too,  lias  possibly  its  source  here,  but  I 
strongly  suspect  that  both  it  and  Taenitis  are  Aspidioid  in  origin.  An- 
other group  in  Phymatodes  is  Myrmecophila  (Aspidopodium) ,  the  com- 
monest species  of  wliioJi  is  P.  sinuosnm.  This  group  has  given  rise  to 
Lecanopteris. 

Finally,  the  most  diversified  and  highly  specialized  outgrowth  of 
Phymatodes  is  the  Drynaria  group  of  genera.  Within  the  usually  ac- 
cepted limits  of  Phymatodes,  P.  musasfolium  and  P.  (Drynanopsis) 
herdcleum  lead  to  this  group,  from  the  large  group  of  species  with 
ample,  entire  fronds.  From  some  such  plant  as  P.  heradeum,  Drynaria 
'  has  evolved  by  the  restriction  of  the  humus-collecting  work  to  distinct 
fronds.  From  a  similar  ancestor,  Aglaomorpha  and  Dryostachyum  have 
been  evolved  by  the  restriction  of  the  fertile  region  to  the  apex  of  the 
frond  and  the  fusion  of  the  sori.  From  these,  Thayeria,  the  most  highly 
specialized  of  the  group,  has  probably  been  derived.  The  Drynaria 
group  is  a  very  natural  one,  characterized  by  its  habit,  by  the  fleshy 
rhizome,  and  its  scales,  by  the  frond  form  (exception,  D.  rigidula)  and 
venation,  and  by  the  remarkable  cutting-off  of  the  segments.  Photinop- 
teris  is  a  probable  relative  of  Dryostachyum,  the  affinity  being  indicated 
by  the  location  of  the  fertile  region,  absence  of  definite  sori,  and  the 
glands  at  the  bases  of  the  pinnee ;  young  fronds  of  D.  pilosum  have  rows 
of  lime  dots. 

The  Phymatodes  group,  as  a  whole,  is  xerophytic  and  characterized 
by  the  presence  of  a  specialized  hypodermis  beneath  the  upper  epidermis. 
The  cells  of  this  tissue  are  irregular  in  surface  view,  very  often  more 
so  than  the  epidermis;  sometimes  one,  sometimes  the  other  has  the 
thicker  walls.  Under  conditions  that  render  the  hypodermis  unnecessary 
50146 s  * 
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as  a  protective  structure,  it  loses  its  ecological  character,  but  usually 
maintains  to  a  recognizable  extent  the  characteristic  form  ot  the  cells 
in  such  cases,  intercellular  spaces  are  oihtn  formed  bv  incurrent  folds 
of  the  walls.  In  my  notes  such  a  structure  11  mentioned  m  P  artedens. 
P.  revoJutvm,  P.  Zippdu  P  dohchoptei urn  P  17J,1  {musaefohumf) 
P.  incurvatum,  P.  commutatum  (fig  33),  P  Phymalodes,  P  bckneideri, 
P.  palmatum,  P.  ang-ustatum,  P.  albidosgitamatutn,  P.  (Selhgitea) 
diforme  (fig,  33),  P.  dnuosum  (fig.  34),  Lecanopteris  (fig.  35),  P.  hem' 
cleum,  Drynaria  rigidvla,  D.  querdfolium,  Dryostachyum  pilosum 
36),  Thayena  (fig.  37),  and  Phoiinopteris.  It  also  occurs  in  P.  subauri- 
culatwm ;  but  is  wanting  in  Taenitis  and  Cheiropleurra,  and  in  P.  angvs- 
turn,  the  type  species  of  Pleopeltis.  This  is  one  reason  why,  if  I  were 
raising  the  subgenera  of  Polypodium  to  generic  rank,  I  would  keep 
Selliguea,  including  Phymatodes,  distinct  from  Pleopeltis. 
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ILLUSTRATIONS. 


PLATE  I 


FiQ.  1.  Davallift  deciirrens      Trans*erse  Bpction  of  rachis  of  pinna.     X  20. 

2.  Stenosemia  pinnata      Sinus  s^en  from  above,  with  IiairB.     X  20. 

3.  Humata  parvula.     Trantiierae  siction,  nether  epidermis.     X  320. 

4.  Davallia  brevipea.         Same      X  320. 

□.  Asplenium  squamulatum      Same      X  320. 

f).  Scolopendrium  pinnatum      fell  of  upper  epidermi 8,. surface  view.     X  320. 

7.  Vittaria  falcata  ( T)      '^picular  cell   surface  view.     X  175. 

8.  Same,  in  transverse  section      X  ITS. 

9.  Polypodium  revolutum      Stoma      X  320. 

10.  Nipliobolus  nummular itefohut      "^toma.     X  320. 

11.  N.  varius.     Stoma   trang\er8e  section.     X  320. 

12.  Same.     Surface  view,   limit  of  exterior  chamber   shown  by   dotted   lines. 

13.  Stenochlaena  subtrifoliata      Stoma      X  320. 

14.  Polypodium  eaespitosum      Transierse  section  of  frond.     X  75. 

16.  P.  accedens.     Surface  view;   upper  epidermis  dotted,  hypodermis  in  Bolid 

lines.     X  175. 

17.  P.    sinuosum.     Tangential     ("Biirfaoe")     section    of    upiiioat    green    layer 

X320. 

FiQ  15  Drjnarm  qutrcifolia      "^urlace  new     upper  epidermis  dotted   h\podermis 
in  solid  lines      \  320 

!B  Niphobolus  adnaactns      Mesoplijlt  cell    in  icofet      X  175 

ll»  4aplenium  PhUhtidiB      'section  across  two  son      X  20 

20  Scolopendruim  sehiwicarpum      Section  across  double  sorua      \  20 

21  Polypodium  obliquatum      Section  of  aorua      \  41 

22  Vittaria  alternans      Transverse  section  of  frond,  showing  paraphs  ses,  but 

without  sporangia      X  20 

23  \apidium  angulatum      Indusium   witli  depressed  center      X  27 

24  Achrostichum  aureum      Paraphvaia  head      X  175 

25  N^ephrodium  diversilobum      Sporangia      X  75 

26  Cheiropleuria  bicuspis      Stflma  of  fertile  frond      X  175 

27  Same      Stoma  of  sterile  frond.     X  175. 

28  Lomagramma  pteroides  (  7).  Half  of  transverse  section  of  frond,  sporangia 

wantmg      X  27 

29  Diplazium  bulbiferura      Epidermis  of  nether  surface.     X  175. 
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Km.  30.  Diplazium  pallidum,     Epidermia  of  nether  surface.     X  175. 

31.  Bleehnum  egregiuni.     Same.     X  320. 

32.  Polypodium  afBne.     Kurfaee  view;  upper  epidermis  dotted,  hypodermis  in 

HolM  lineH.     X  320. 

33.  P.  caudiforme.     Upper  epidermis  in  solid  lines,  liypodermis  doited.     X  75. 

34.  P.  sinuoaum.     Uppei'  epi<lermis  in  solid  lines,  liypodermis  dotted.     X  175. 
3-^.  Lecanopteris  pumila.     Upper  epidermis  dotted,  hypodermis  in  solid  lines. 

X  175. 

36.  Dryostachyum    pilosum.     Uliper    epidermis    in    solid    lines,    liypodnrmis 

dotted.     X  320. 

37.  Tliayeria  Cornucopia.     Upper  epidermis  dotted,  hypodermis  in  solid  lines. 

X75. 

Genealogical  tree  of  Polypodiaees. 
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THE  PHILIPPINE 

Journal  of  Science 

C.  Botany 


CYPERACE^  OF  THE  PHILIPPINES":    A  LIST  OF  THE 
SPECIES  IN  THE  KEW  HERBARIUM. 


Hj  C.  B.  Clarke.' 
(fftw,  England.) 

The  present  list  contains  only  the  species  in  the  Kew  Herbarium  and 
not  quite  all  of  these,  I  have  added  some  of  the  more  important 
Bynonomy  relating  to  the  Philippines  and  adjacent  lands.  The  short 
notes  on  the  genera  and  species  are  not  given  as  sufficient  diagnoses, 
but  are  intended  to  be  useful  to  assist  collectors  in  the  field. 

The  present  list  is  not  therefore  complete  in  any  respect  for  Philippine 
Oyperacem,  which  perhaps  is  of  minor  importance  when  bo  many  species 
and  localities  are  being  constantly  added.  The  list  will  have  the  merit 
that  each  species  stands  on  plants  ■  examined,  though  the  various  species 
may  not  invariably  have  been  determined  correctly. 
1.  KYLLINGA  Eottb. 

In  all  the  Philippine  species  of  this  genus,  the  spikelet  ie  1-nutted, 
'  Rhizome  creeping. 

1.  Kyllinga  monocephala  Rottb.  Deecr.  et  Ic.  (1773)  13.  t.  i.  f.  i.  sjn. 
quibuadam  exd. 

Keel  of  the  flowering  glume  crested,  scarious,  full  of  oil  glands. 

Hook  f  Fl  Bnt  Ind.  6:  588;  Hemsl.  Bot.  Challenger  Voy.  2:  85;  Merrill, 
Philip.  Journ    Sci    1    (190fi|   Suppl.  30.     KylUnga  Mindoren^g  St«ud.  Cyp.  67; 

'Tt  IB  nith  the  deipest  regret  that  thia  Bureau  has  learned  that  Mr,  Clarke 
died  at  Kew,  England,  on  August  15,  1906.— E.  D.  M. 
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78  OLAEKE. 

Miq.  Fl.  Nederl.  Ind.  3!  282.  K.  monocepkala  var.  Jfijidorensts  Boeck.  in  Limuea 
35  (1867-68)  428;  Vidal,  Piianer.  Cuming.  Philip.  155;  Rev.  PI.  Vaac.  Filip.  284. 
{K.  Mindorensis  is  no  variety  of  K.  monocepkala;  it  ia  the  typical  state  of  the 
species. ) 

Philippines,  (CaHery) ;  {Lltmos)  ;  {Hfoselei/}  ;  (1558  Ctiming,  hb.  Kew). 
Luzon,  (Kastalskyj  ;  {Leolanckes)  ;  (1860  Wichura)  ;  (3981  Vidal);  (86  pr» 
parte,  3160,  5103  Merrill);  (6026  Leiberg)  ;  (457  Topping);  {3283  Ahern'a 
colteotor).     Mindanao,  (249  DeVore  &  Hoover)  ;   (548  Copeland). 

Common  in  the  warm  regions  of  the  Old  World,  as  in  East  Asia  and  Polynesia. 
From  South  America  I   have   seen   two  examples  only,   which   I   suppose  to   be 

2.  Kyllinga  brevlfolla  Kottb.  Deser.  et  1p.  (1773)   13,  (.  i  f.  3. 

•Keet  of  the  flowering  glume  nnt  (rp'-ted,  green,  minutely  scabrous  or 
with  a  few  scattered  hairs. 

Hook.  f.  FL  Brit.  Ind.  6:  5HS  Kylhnqa  tticeps  Blanco  Fl.  FHip.  34,  non 
Rottb;  Steud.  Cyp.  72.  K.  rii/idiila  Steud  Cyp  71,  quoad  pi.  Philippenaem; 
Miq.  Fl.  Nederl,  Ind.  3:  294.  K  eaesjnloaa  lar  robtista  Boeek.  in  Linmea  35 
(1867-68)  413,  mintme  Nees;  Vidal  Phaner  Cuming.  Philip.  155;  Rev.  Pi.  Vaac. 
Filip.  283. 

Philippines,  (552  Cuming).  Luzon,  (772,  1656  Loher)  ;  (86A  Merrill). 
Basilan,   (43  DeVore  S  Hoover).     Mindanao,   (101  Clemens)  ;    (585  Copeland). 

The  warmer  parts  of  both  hemispheres;  the  commonest  species  of  the  genus, 

3.  Kyllinga  intermedia  R,  Br.  Prodr.   (1810)   210. 

Slender,  with  small  lateral  globose  or  depressed  heads;  keel  of  the 
fiowering  glume  green,  smooth,  not  crested. 

Benth  Fl  Austr.  7:  621;  Hcmsl.  in  Journ.  Linn.  Soc  36  (1903)  223. 
Kt/llvaga  ohgoetachya  Boeck,  in  Linntea  35  (1867-68)  407.  Kyllinga  manoceph- 
ala  Seem  Fl  Viti.  318,  pro  majore  parte,  non  Rottb.  K.  brevifotia  Bocek.  !  ma. 
in  A   DietnehNo.  717. 

Luzon,  Benguet,  (4371,  442!,  4695  Merrill);  (6494  Elmer):  Lepanto,  (4618, 
4624  Merrill). 

Frequent  in  north  and  east  Australia.  I  also  refer  to  thia  species  plants 
collected  in  Formosa  and  Fiji.  It  is  hardly  more  than  a  variety  of  Kyllinga 
bretnfolia  Rottb.,  as  indeed  Boeckeler  sometimes  esteemed  it.  The  distribution  in 
Formosa  and  Fiji  might  therefore  be  disputed. 

4.  Kyllinga  pungens  Link.  Hort.  Berol.  1    (1827)  326. 

Rhizome  stout,  conspicuously  sqiiamose;  leaves  and  bracts  short;  keel 
of  flowering  glume  not  crested. 

Dyer  Fl.  Trop.  Afr.  S:  269,  277.  K.  oblasata  Presl  Rel.  Haenk.  1  (1828) 
183;  Boeck.  in  Liraitea  35  (1867-68)  418.  K.  bifoUa  Miq.  Fl.  Nederl.  Ind.  3: 
203.     Cyperus  aphyllus  Hassk.  Cat.  Hort.  Bogor.   (1844)   24. 

Luzon,   (Loher);   {4649  Merrill)  ;    (6495  Elmer). 

Abundant  in  tropical  America,  frequent  in  tropical  Africa.  1  have,  in  all,  four 
examples  from  Malaya,  none  from  India. 
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5.  Kyllinga  cylindrlca  Nees   !   in  Wight  Contrib.   (1834)   91, 

Stems  tufted,  rootslock  hardly  any ;  heads  3-1,  the  central  one  usually 
cylindric. 

Hook.  f.  Fl,  Brit.  Ind.  6:  588;  Hemsl.  in  Joum.  Linn.  Sac.  36   (1003)   223.     . 

Luzon,  Benguet,   (6500  Elmer).     Mindanao,  Lake  Lanao,   (102  Clemenaj. 

Frequent  in  warm  regions  of  tlie  Old  World,  Africa,  Aaia  to  tropical  Australia. 
The  representative  species  in  tlie  New  World  ia  Kyllinga  odorata  Vahl,  which 
may  be  treated  as  a  geographical  variety. 


IS  Steud.,  based  on   1418  Cum\ng,  is  Lipocarpha  orjenfea 
R.  Br. 

2.  PYCREUS  lieauv. 

In  all  the  Philippine  species  of  this  genus  the  nut  is  reticulate,  not 
zonate. 

1.  PycreutsangulnolentusNees  in  Linnsa  9  (18:14)  283. 

Stem  decumbent,  clothed  by  leaf-sheaths  one-third  the  way  up;  heads 
of  spikelete  simply  unibelled. 

Hook.  f.  FI.  Brit.  Ind.  6:  590;  Hemsl.  in  Journ.  Linn.  Soe.  36  (1903)  20B. 
Cypervs  sanguinolentvs  Vahl  Erum.  2:  361;  Miq.  in  Ann.  Mus.  Lugd.  Bat.  2: 
140.  C.  Eragrostis  Vahl  Enum.  2:  322  ?  (syn.  Retz.  excl.)  ;  Moritzi  1  Veiz. 
Zoll.  PH.  90;  Benth.  Fl.  Hongk.  386;  Hemsl.  Bot.  Challenger  Voy.  2:  95.  0. 
areolatus  R.  Br.  Prodr.  216.  C.  atratus  Steud.  !  in  Zoll.  Vera.  Ind.  Archip.  heft. 
2,  92;  Miq,  Fl.  Nederl.  Ind.  3:  250. 

Luzon,  Benguet,   (4706  Merrill), 

Old  World,  from  the  Black  Sea  to  Australia,  and  from  tropical  Africa  to 
Manchuria;  a  common  plant. 

2.  Pycreut.pulvlnatus  Nees  in  Linnfea  9  (1834)  283. 

A  slender  annual,  heads  {short  spikes)  umbelled,  pale;  glumes  mu- 
cronate. 

Hemsl.  in  Journ.  Linn.  Soc.  36  (1903)  206.  Pycreui  niteni  Neea  in  Nova 
Acta  Nat.  Cur.  19  (I843|  Siippl.  1:  53;  Hook.  f.  Fl.  Brit.  Ind.  6:  591.  Gyperva 
pumilus  L.  Amoen.  Acad.  4  (1788)  302.  Cyperus  nitens  Betz.  Obs.  5  (1780) 
13  ?;  Miq.  in  Ann.  Mua.  Lugd.  Bat  2:  140  ?;  Vidal  !  Rev.  PI.  Vase.  Filip.  283; 
Phaner.  Cuming.  Philip.  155.  C.  gymnoleptu»  Steud,  I  Cyp.  3;  Miq.  Fl.  Nederl. 
Ind.  3:  265. 

PHILIPPINB9,  (559  Cuming);  (199  Chamisso).  Luzon,  (340*  Akem's  col- 
lector) . 

Old  World,  from  tropical  Africa  to  China  and  north  Australia,  a  common 
plant.  Once  received  from  Martinique.  Received  in  five  collections  from  Florida 
(named  erroneously  P.  leucolepis). 
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3.  Pycreus  polystachyus  Beauy.  Fl,  d'  Owar.  2   (ISOT)   48.  t.  86.  f.  2. 

Moderately  stout,  liearl^  {short  spikes)  in  a  dense  umbel  or  compound 
head;  glumes  mutitoub 

Hook  f  Fl  Brit  Ind  6  592;  Hemal.  Journ.  Linn.  Soc.  36  (1903)  205. 
Cyperua  pulytnchyua  R  Br  Piodr.  214;  Benth.  Fl.  Hoiigk.  386;  Miq.  Fl.  Nederl. 
Ind.  3:  268,  Suppl  260,  non  Eottb.  C.  odoratvs  Linn.  !  Sp.  PI.  ed.  1,  46,  ed.  2, 
68  et  herb  propr,  pro  majore  parte.  C  teretifructus  Steiid.  !  in  Zoll.  Verz. 
Ind.  Archip  heft   2,  62,  et  (^p   3. 

Philippines,  (196  Cflamisso)  ;  (1870  Wtcftura).  LtJzoN,  (S76  Jagor)  ;  (792 
Loher)     Panax    (98  Copeland) 

In  all  warm  coiintripa  eapicially  near  the  aea,  one  of  the  most  generally 
distributed  and  almndant  speiies  of  Cyperocea: 

Sir  J  D  Hooker  (in  frimen  Fl  Ceylon  5  20)  saya  that  this  species  may 
have  a  3  fid  st>le  Lnfortunately  the  sheet  from  Ceylon,  800  Thwaites,  contains 
Pyoreua  poly^tackyus  Beauv  mixed  with  Cyperus  Zollingeri  Steud.,  which  latter 
Kas  dissected  by  Hook  f    and  found  with  3  fid  stales. 

Var   /9  laxiflorus  Benth       H    -luBtril    7    'bl 

Spik(,s  (and  umbde)  opened  rut,  the  spikelets  often  quite  solitary. 
Hook.  f.  Fl.  Brit.  Ind.  6:   5»2.     Cyperus  paniculatus  Rottb.  Deacr.  et  Ic.  40; 
Hook,  et  Am.  Bot.  Beeehj  Voy.  9». 

Luzon,  (877  Jojor);  Manila,   [Wichurn.). 

In  all  warm  countries,  especially  near  the  sea;  a  common  plant. 

4.  Pycreus  sulclnux  C.  B.  Clarke  in  Hook.  f.  FL  Brit.  Ind.  6:  593. 

Slender;  umbel  and  spikes  very  loo.se;  spikelets  elongate;  nut  un- 
symmetric,  subconcavo  on  the  margin  next  the  axis. 

Cyperug  suloinua  C.  B,  Clarke  in  Journ.  Linn.  Soc.  21    (1884|   50. 

Philippines  {Moseley).  Luzon,  Benguet,  (4289  Merrill);  (6579  Elmer). 
Mindanao,  Lake  Lanao,   (44  Clemens): 

Scattered  throughout   the   warmer   regions   of   the   Old   World,     Frequent   in 

5.  PycreuB  globosua  Reich.  Fl.  Germ.  Exours.  (1830-32)   140."" 

Umbel  simple  or  reduced  to  one  head;  spikelets  clustered,  usually 
pale  or  greenish. 

Hemsl.  in  Journ.  Linn.  Soc.  36  (1903)  203,  Pyweus  capUlaris  Neea  in 
Linnrea  9  (1834)  233;  Hook.  f.  Fl.  Brit.  Ind.  6:  691.  Cyperus  gtobosus  Allioni 
F'l.  Pedem.  Auctuar.  49.  G.  vulgaris  Kunth  Enum.  2:  4;  Benth.  Fl.  Hongk. 
386;  Miq.  Fl.  Nederl.  Ind,  3:  256.  G.  macronalas  Moritzi  !  Verz.  Zoll.  Pfi.  95. 
C.  jungendits  Steud.  !  in  Zoll,  Verz.  Ind.  Archip.  heft  2,  S3,  et  Cyp.  3.  C.  traohir- 
rhachis  Steud.  I  11.  ec.  62,  3.  C.  flavescens  Benth.  !  Fl.  Auatra!.  7:  259  (excl. 
Byn.)  ;  Miq.  in  Ann.  Mua.  Lugd.  Bat.  2:  110,  211. 

Phiiippibes,  {875  Jagor). 

Old  World,  from  Spain  to  Japan  and  north  Australia,  a  common  plant. 
Bare  in  tropical  Africa. 
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Var.  p  NilagiricuB  Clarke  in  Hook  f.  Fl.  Brit.  Ind.  6:  S92. 

Spikelets  narrower,  often  chestnut-colored  or  black. 

HemBl.  in  Journ.  Linn.  Soc.  36  (1903)  204.  Vyperva  Nilagiricus  Steud.  I 
Cyp.  2.     G.  JunghuhnU  Miq.  Fl.  Nederl.  Ind.  3:  2C0. 

LtizoN,  Benguet,   (7S1  Loher) ;    (6483  Elmer);  Lepanto,   (4630  Uerrill). 

Warmer  parts  of  the  Old  World,  especially  in  the  mountaina;  a  common  plant. 
Frequent  in  Africa,  Japan,  India  and  China. 

PHILIPPINES  SPECIE! 

Ctpebos  albus  Presl  Rel.  Haenk.  1:  174.  "Stylus  biftdus,"  "Nun  oblonga," 
"Spicule  dense  faseiculatae." 

Luzon,  fide  Presl. 

Ctfebus  Luzonensis  Presl  Rel.  Haenk.  1 :  174. 

"Stylus  2-Mus,"  "NuK  elliptica." 

Luzon,  fide  Presl. 

An  example  of  Llanoa,  marked  "C  luzonensis  Presl,"  is  not  Presl'a  plant,  as 
the  styles  are  all  3-fid;  it  is  Mariscas  microcephalus  Presl  below. 

3.  JUNCELLU8  C.  B.  Clarke. 

1.  Juncellua  pygmaeus  C.  B.  Clarke  in  Hook.  f.  Fl.  Brit.  Ind.  6   (1803)   590. 

Style  3-fid. 

Hemal.  in  Journ.  Linn.  Soc,  36  (1903)  207.  GypeTue  pygmaeus  Rottb.  Descr. 
et  Icon.  (1773)   20.  (.  J-*.  f.  4,  5;  Miq.  Fl.  Nederl.  Tnd.  3:  261. 

Luzon,  {769  Loher). 

Old  World,  from  Africa  to  Korea  and  north  Australia ;  a  common  weed. 

In  the  genus  Gyperus,  we  have  in  many  species  the  primordial  nut  equally 
trigonous:  in  the  majority  of  species  the  nut  is  more  or  ieas  flattened  on  the 
anterior  face  (the  back,  of  authors)  so  that  the  nut  ia  approximately  piano- 
conyen  In  section,  the  style  remaining  always  3-fid.  In  Jtaioellua  the  "dorsal" 
flattening  appears  to  have  been  carried  so  far  that  the  style  is  2-fid;  in  two 
species  of  Juncellus,  however,  the  style  ia  3  fid  or  2-fld  indifferently.  There  is 
thus  no  difference  in  structure,  and  no  definite  line  to  be  drawn  between  Gyperus 
and  Juncellus.  The  only  reason  for  retaining  Junoellvs  as  a  genus  ia  con- 
venience, even  attur  it  has  been  taken  out,  Cyperus  being  inconveniently  large. 

4.  CYPERUS  Linn. 

Style  3-fid,     Spikelets  persistent.     Ghtmes  deciduous. 

Sect.  I.  PYCNOSTAOHE.E.     Spikeleta  digitate  or  clustered;  not  spicate. 

1.  Cyperus  tenellus  Linn.  f.  Suppl.  (1781)  103. 

Stem  5  to  15  cm.  long;  with  one  lateral  cluster  of  1  to  4  spikelets; 
glumeh  obtuse. 

Benth    I  Fl   Austr.  7:  265  (syn,  dnb.  C.  modestulo  Steud.  excl.). 

Luzon   Benguet,  Pauai,  (4740  Men-ill),  in  a  cold  awamp  at  about  2,200  m. 

Cape  of  Good  Hope;  in  Australia  rare.  No,  4740  Merrill  ia  a  very  small 
plant;  it  may  possibly  represent  a  new  species  near  C  denellus. 
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2.  Cyperus  leucoeefihalus  Ketz,  Obs.  5  (178!))  11. 

Stem  with  one  dense  globose  head,  8  to  14  mm.  in  diameter. 

Hook.  f.  Fl.  Brit.  Ind,  6:  G02;  Vidal,  Rev.  Pi.  Vaac.  Filip.  283;  Phaner. 
Cuming  Philip.  155.  Cyperus  SoroKtachya  Boeck.  in  Linntea  35  (1867-68)  588. 
8orostachyg  KylUngioidea  Steud.  Cyp.  71 ;  Miq.  Fl.  Nederl.  Ind.  3:  296. 

Phiuppines,   (1417  Cuming). 

Old  World,  ill  warm  coun  trips,  from  Senp^l  to  Cochin -China  and  north 
Australia;  also  in  Brazil,  hut  l^s  frequent, 

3.  Cyperus  uncinatus  Poiret  in  Lam.  Eneycl.  7   (1906)   247. 

Annual,  5  to  15  cm.  high;  heads  iimbene<i;  glumes  with  a  hooked 
raucro. 

Hemsl.  ill  Journ.  Linn.  Soc.  36  (1903)  219.  CypenM  cuspidatus  H.  B.  K. 
Nov.  Gen.  et  Spec.  1  (1815)  204;  Vidal,  Rev.  PI,  Vftsc.  Filip.  282;  Phaner, 
Cuming  Philip,  155,     C,  solulus  Steud.  Cyp.  14;  Miq.  Fl,  Nederl.  Ind.  3:  263. 

Phiuppines,  (676  Cuming).  Luzon,  (713  Loher).  Mindanao,  Lake  Lanao, 
( Clemens ) . 

In  the  warmer  parts  of  both  hemisplieres ;  a  common  species. 

4.  Cyperus  dlfform)s  Linn.  Amoen.  Acad.  4   (1739)   302. 

Annual,  30  to  65  cm.  high;  spikelets  very  small,  closely  agglomerated, 
umhel  compound  (or  simple), 

Miq,  Fl.  Nederl.  Ind.  3:  369;  Hook  f.  Kl.  Brit.  Ind.  6;  599;  Vidal  Rev.  PI. 
Vase.  Filip.  283;  Phaner.  Cuming.  Philip.  155;  Hemsl.  in  Journ.  Linn.  Soc.  36 
(1903)  210.  Cyperus  subrotundua  Llanos  Fragm.  PI.  Filip.  14,  fide  Naves  et 
Villar. 

Luzon,   {5iS  Gamivg) ;   (726  tofter]  ;   {S650  Merrill)  ;    (5680,  6298  Einier). 

Warmer  Europe,  Africa,  warmer  Asia,  Australia,  Polynesia ;  an  abundant 
species.  Prom  America  I  have  but  two  examples,  one  from  New  Mexico  and  one 
from  Mich oacan   (Mexico). 

5.  Cyperus  Hatpan  Linn.  Sp,  PI.  ed.  1,  45,  ed.  2,  66  partim. 

Boot  in  the  second  year  creeping;  plant  3  to  6  dm.  high,  scantily  leaved  ; 
umbel  usually  compound. 

Hook.  f.  Fl.  Brit.  Ind.  6:  600;  Miq.  Fl.  Nederl.  Ind.  3:  267;  Hemsl.  in  Joiirn. 
Linn.  Soc,  36   (1903)   213 

Luzon,  (724,  725  Loher);  (54  Merrtll)  ;  (5845  Elmer);  Mindanao,  (1S99 
Wichura);    (Ciemens|;    {5S2  Capetand) . 

Tropical  and  subtropical  countries  throughout  the  World,  an  abundant  species 

The  type  specimen  in  hb  Linn,  propr.,  marked  by  him  C  Haspan,  xt  not  this 
species,  while  among  the  pieces  of  C  ffo»po»i  scattered  through  Ins  Herbarium, 
Linnsus  has  named  no  one  "('  Haspan." 

6.  Cyperus  flavidus  Retz.  Obs.  15   (1789)   13. 

An  erect,  short-lived  annual,  becoming,  in  three  months,  yellow  or 
blackish. 

Hook.  f.  Fl,  Brit.  Ind.  6:  600. 

Philippines,   (Llanos).     Luzon,   (718  iofter)  ;    (3657  Merrill). 

Tropical  and  subtropical  Asia  and  Africa;  abundant.     Also  in  North  Australia. 

This  is  the  common  small  Cyperus  of  dibbled  rice.  It  rapidly  withers  as  the 
rice  field  dries.     It  is  difficult  to  draw  a  line  between  it  and  Cyperus  Haspan. 
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7.  Cyperua  diffusus  Vahl  Enum.  2   (1806)   321. 

Large,  leaves  and  bracts  1  to  8  cm.  broad;  umbel  very  compound,  of 
heads  of  few  epikelets  (solitary  pedicelled  spikeleta  often  added) ;  points 
of  glumes  spreading  in  fruit. 

Miq.  Fl.  Nederl.  Ind.  3:  264;  Hook.  f.  Fl,  Brit.  Iiid.  6:  003;  Hemal.  in  Journ. 
Linn,  Soc.  38  (1903)  211;  Merrill  in  Pliilip.  Journ.  Sci.  1  (IBOO)  Suppl.  1:  30. 
Cyperus  elegans  Swarta  Obs.  Bot.  30;  Kuntli,  Knum.  2:  28.  G.  longifoHtu 
Decaisne  in  Nouv.  Ann.  Mua.  Paris  3  (1834)  359;  Miq.  Fl.  Nederl.  Ind.  3:  205. 
C.  moestus  Kunth  Enum.  2:  31;  Miq.  Fl.  Ind.  Bat.  3:  265,  C.  scirpoides  Preal, 
Rel.  Haenk.  1:  178,  non  Vahl.  O.  SorzogoneMts  Presl  I.  c.  174. 

Phiuppines,   {Mickolitzj.     Luzon,   IWiohara)  ;    (463,  405  Topping), 

Tropical  and  subtropical,  southeast  Asia  and  America,  a  sylvan  (not  rice 
field)   species. 

8.  Cyperus  pubeaquama  Steud.  !  in  Zoll.  Verz.  Ind.  Archip.  heft  2  (1B54)  62. 
Glumes  mostly  puberulous,  their  points   (in  fruit)   closely,  rigidly 

appreesed  to  the  spikelet;  otherwise  as  in  C.  diffusus  Vahl. 

Miq.  Fl.  Nederl.  Ind.  3:  260;  Hook.  f.  Fl.  Brit.  Ind.  6:  604.  Cyperus  Lago- 
rensts  Steud.  !  Cyp.  30;  Miq.  Fl.  Nederl.  Ind.  3:  27S.  O.  Calaoaryensis  Steud. 
!  Cyp.  34;  Miq.  1.  c.  275.  C.  diffusvs  Kuntli,  Enum.  2:  30;  Vidal  I  Rev.  PI. 
Vase.  Filip.  283;  Phaner.  Cuming.  Philip.  156,  non  Vahl. 

Philippines,  (445,  533,  534  Cuming).  Luzon  (5054  Merrill).  Mindanao, 
(280  DeVore  et  Hoover). 

Frequent  in  India  and  through  Malaya  to  New  Guinea. 

Thia  species  ia  closely  allied  to,  as  well  as  very  like,  C.  diffusus  Vahl,  but  is 
apecifioally  distinguishable. 

(8a.,  Cyperus  Banoanus  Miq.  Fl.  Nederl.  Ind.  Suppl.  (1860)  200,  599;  C,  B. 
Clarkein  Journ.  Linn.  Soc.  34  (1898)  27 ;  Merrill  in  Phi)ip.  Journ.  Sci.  1  (1906) 
Suppl.  1 :  30. 

Luzon,  (2581  Meyer)  ;   (291  Copeland),  fide  Merrill. 

Malayan  Peninsula  and  Archipelago,  Tonkin ;  frequent. 

This  plant  is  likely  to  occur  in  tlie  Philippines,  though  I  have  no  specimen 
before  me.     Merrill  places  a  ?  after  his  determination.) 

Sect.  2.  ChobistachBj«.     Spikeleta  spicate. 

9.  Cyperus  Iria  Linn.  8p.  Fl.  ed.  1,  45;  ed.  2,  87,  tab.  Rheede  citat.  ejtcl. 
Medium  large  annual,  umbel  often  compound;  glumes  obovate,  ulti- 
mately hardly  imbricate. 

Miq.  Fl.  Nederl.  Ind.  3:  269;  Hook.  t.  Fl.  Brit.  Ind.  8:  606;  Vidal,  Rev.  PI. 
Vase.  Filip.  283;  Phaner.  Cuming.  Philip.  155;  Hemsl.  in  Journ.  Linn.  Soc.  36 
( 1903)  213.     Cyperus  Nuttalii  Llanoa  !  Pragm.  PI.  Filip.  14. 

Phiuppines,  {Llanos);  {56^  Cuming) ;  (3082  Vidal);  (87i  Jagor).  Luzon, 
(731,  732  Loher)  ;  (200  CkamUao)  ;  (2307,  3651  Merrill)  ;  (5706  Elmer).  Min- 
danao, {199S  Wiohura)  ;    {602  Copeland) . 

A  weed  in  rice  fields  of  the  Old  World  (examples  from  the  Santee  Canal  in 
Florida  were  introduced  from  the  Old  World,  fide  Chapman) . 

Var.  p  panlciformiB  Clarke  in  Hook.  f.  Fl.  Brit.  Ind.  6:  607. 

Spikelets  3  to  4-nutted;  racemes  nearly  linear. 

Cyperus  panieiformia  Franch.  et  Savat.  PI.  Japon.  2:  103,  537. 

Luzon,  (1807  Wichura). 

India,  China,  Japan  and  Malaya. 
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10.  Cypei 

A  green  annual,  umbel 
I,  inucronate. 


ipreasu*  Linn.  Sp.  PJ.  ed.  1,  46,  ed.  2,  08. 

pie;  spikelete  much  flattened;  glumes  acutely 


Miq.  Fl.  Nederl.  Ind.  3:  203  et  Suppl.  260,  599;  Hook.  f.  Fl.  Brit.  Ind.  6: 
605;  Vidal,  Rev.  PI.  Vase.  Filip.  282;  Phaner.  Cuming.  Philip.  155;  llemsl. 
Journ,  Linn.  8oe.  36  (1903)  210.  Cyper-us  humitis  T,lanos  Fragm.  PI.  Filip. 
13,  fide  Naves. 

Philippines,  (546  Cuming);  (1960  Vidal).  Luzon,  (870  Jagor) ;  (715 
Loher);   {im  Chamiaso)  ;   (183Jfeyen);    [\U0  Merrill) . 

Very  common  in  the  warmer  parts  of  both  hemispheres. 

H.  CyperuB  dlBlans  Linn.  f.  Suppl.   (1781)    103. 

Umbel  open,  compound;  spikelets  spicate,  linear;  glumes  Ismail,  very 
remote. 

Hook.  f.  Fl.  Brit.  Ind.  6:  607;  Vidal  Rev.  PI.  Vase.  Filip.  283;  Phaner. 
Cuming.  Pliilip.  165;  Hemsl.  in  Joum.  Linn.  Soc.  36  (1903)  21!.  Cyperus 
elatus  Presl.  !  in  Oken  lais  21  (1828)  271;  St«ud.  in  Zoll.  Verz.  Ind.  Archip.  heft 
2,  63;  Miq.  Fl.  Neder!.  Ind.  3:  284;  Boeck.  !  in  Flora  62  (187»)  551,  non  Linn. 

Philippines,  (Llanos) ;  (444  Cuming)  ;  {Moaeley).  Luzon,  (733,  734 
Loher);   (6302  .Eimer)  ;   {nS3  Men-ill). 

In  warm  countries  almost  throughout  the  World.     An  abundant  species. 

12.  Cyperus  eleuslnoides  Euntli   !   Enum.  2   (1837)   3!). 

Umbel  compound,  rays  long,  unequal ;  spikelets  densely  spicate ;  glumes 
scarions  at  the  tips,  hardly  distant. 

Miq.  Fl.  Nederl.  Ind.  3:  270;  Benth.  Fl.  Austral.  7:  277;  Hook.  f.  Fl.  Brit. 
Ind.  6:  608;  Hemsl.  in  Journ.  Linn.  Soo.  36  (1903)  212.  Cypems  xAnlhopus 
Steud.  in  Flora  25   (1842)   S96;  Cyp.  36   (pi.  Japon  exel.) 

Luzorf,  (728,  729  Loher). 

Abyssinia  and  the  Dead  Sea  to  Queensland. 


\.  Cyper 


I  Mala 


B  Lam.  III.  1    (1791)   1 


Stem  stout,  almost  3-wingod  at  the  top;  leaves  few,  short;  umbel 
compound,  rather  dense;  spikelets  spicate,  linear;  glumes  obtuse,  concave 
with  incurved  margins. 

Miq.  Fl.  NederJ.  Ind.  3:  279;  Hook.  f.  Fl.  Brit.  Ind.  6:  608;  Hemsl.  in  Journ. 
Linn.  Soc,  36  (1903)  214;  Merrill,  Philip.  Journ.  Sci.  1  (190G)  Suppl.  1:  30.' 
Cyperus  odoratus  Linn.  !  Sp.  PI.  ed.  1,  46;  ed.  2,  48;  et  hb.  propr.  pro  parte. 
C.  acoparius  Decaisne  in  Nouv.  Ann.  Mus.  Paris,  3  (1834)  359;  Miq.  Fl.  Nederl. 
Ind.  3:  279.  C.  spanipkyllus  Steud.  !  in  Zoll.  Verz.  Ind.  Archip.  heft  2,  62; 
Miq.  1.  0.  267.     C.  diformis  Blanco  !  Fl.  Filip.  32,  non  Linn. 

Philippines,  {Llanos).  Luzon,  [Loher)-  (376,  4247  Merrill).  Mindanao, 
( 1337  Copeland) . 

From  the  Persian  Gulf  to  the  Philippines  and  north  Australia. 

14,  Cyperus  pilosus  Vahl  Enum.  2   (1806)   354. 

Spikes  1  to  3  in.  long,  the  rhaehis  minutely  hairy ;  umbel  simple  or 
compound ;  spikes  often  subdigitate. 
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Hook.  f.  Fl.  Brit,  Ind.  6:  609;  Vidal,  Rev.  PI.  Vase.  Filip.  283;  Phaner. 
Cuming.  Philip.  156;  Hemsl.  in  Journ.  Linn.  Soc.  36  (1903)  215;  Merrill,  in 
Philip.  Journ.  Sci-  1  (1B06)  Suppl.  1:  30.  Cyperua  uentwlus  Moritzi  !  VeM. 
Zoli.  Pfl.  96,  non  R.  Br.  C.  piplolepis  Steud.  in  ZoU.  Vera.  Ind.  Archip.  heft  B. 
63;  Cyp.  40;  Miq.  !  Fl.  Nederl.  Ind.  3:  279. 

Philippines,  (5:!5  Catning).  Luzon,  (807  Jagor) ;  (1866  Wiohura) ;  (2308 
Merrill).     Mindanao,   (142  CTemens]  ;   (827  Copelandj. 

Rare  in  tropical  Africa;  atiundant  in  India,  extending  to  Japan  and  Queensland. 

15.  Cyperus  Zolllngerl  Steud.  in  Zol).  Verz.  Ind.  Archip.  heft  2,   (1864)   62. 
Umbel  compound  or  simple;  spikelcts  spicate,  long  linear,  yellowish. 
Miq.  Fl.  Nederl.  Ind.  3:  264;  Hook.  f.  Fl.  Brit.  Ind.  6:  613;  Hemal.  in  Journ. 

Linn.  Soc.  36  (1903)  219.  Cypervs  rolundus  Presl.  !  Rel.  Haenk.  1:  175;  Miq. 
Fl.  Nederl.  Ind.  Suppl.  260,  600. 

Luzon,  {Haenke)  ;   {Meyen)  ;   (6473  A'imer). 

Tropical  Africa,  southeastern  Asia  to  Bouru  and  Queeneland;  a.  plentiful 
species. 

16.  Cyperus  rotunduG  Linn.  Sp.  PI.  ed.  2,  G7  partim,  nee.  Linn.  hb.  propr. 
Stem  thickened  at  base ;  apikelets  flattened,  reddish  or  pale,  not  yellow. 
Miq.  Fi.  Nederl.  Ind.  3:  274;  Hook.  f.  Fl.  Brit.  Ind.  6:   615;  Vidal,  Rev.  PI. 

Vase.  Filip.  2B2;  Phaner.  Cuming.  Philip.  155;  Hemsl.  in  Journ.  Linn.  Soc.  36 
(1903)  216.  Cyperus  hearastaehyKS  Rottb.  Descr,  et  le.  2S.  t.  U.  f.  2;  Decaisne 
in  Nouv.  Ann.  Mu8.  Paris,  3  (1834)  358.  V.  Hydra  Michx.  F).  Bor.  Am.  1:  27; 
Presl,  Rel.  Haenk.  1 :  175.  C.  bulbo$o-stolonifer  Miq.  !  Fl.  Nederl.  Ind.  Suppl. 
260,  550;  Kurz  in  Tidschr.  Nederl.  Ind.  27  (1804)  222,  non  Steud.  C.  laevisaimua 
Steud.  •  Cyp.  32.     O.  ourvalvs  Llanoa  !  Fragm.  PI.  Filip.  16. 

PHiLiPPiNEa,  (557, TlSCumtn^j;  (1961  Vidal).     Luzon,  (1889a, b,  Wiohura)  ; 
(2786  Jfcrrili).     Samae,   (944  Japoj).     Panay,   (97  Copeland). 
In  all  ivarih  eountries;  one  of  the  worst  pexts  in  cultivated  lands. 
There  is  in  Linnfeus'a  Herbarium  nnt;  one  example  marked  by  his  liand  as 
Cyperus  rotundus;  it  is  therefore  the  "type"  of  the  species.     It  may  be  Jforjscus 
Thunbergii  Schrader:  it  certainly  is  not  our  Cyperus  rotundus  Linn. 

17.  Cyperus  stolonifer  Retz.  Obs.  4   (1786)   10. 

Spikelets  nearly  terete  (very  obscurely  compressed);  glumes  concave, 
obtuse;  otherwise  as  in  Cypervs  rotundus. 

Miq.  Fl.  Nederl.  Ind,  3:  265;  Hook.  f.  Fl.  Brit.  Ind.  6:  615;  Hemsl.  in  Journ. 
Linn.  Soc.  36  (1903)  217.  Cyperus  halbosostolonifer  Steud.  !  in  Zol).  Verz. 
Ind.  Archip.  heft  2,  62;  Cyp.  18;  Miq.  Fl.  Nederl.  Ind.  3:  266. 

Luzon,   (717  Loftef ) ;  Manila,   {Ckamiaso). 

Southeastern  Asia,  extending  from  Mauritius  to  Formosa  and  north  Australia; 
a  frequent,  lurdly  common,  species. 

IS.  Cyperua  radlatus  Vahl.  Enum.  2  (1806)  369. 

A  large  erect  annual;  spikes  cylindric,  eubdigitate;  r^acheola  of  the 
spikelet  with  oblong  persistent  wings. 

Miq.  Fl.  Nederl.  Ind.  3:  277;  Hook.  f.  Fl.  Brit.  Ind.  6:  617;  Vidal  Rev.  PI. 
Vase.  Filip.  283;  Phaner.  Cuming.  Philip.  155;  Hemsl.  Journ.  Linn.  Soc.  36 
( 1903 )     216.     Cyperus   invoSucratus    Poiret    in    Lam.    Encycl.    7     ( 1806)     263 ; 
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Deeaisne  in  Nouv.  Ann.  Mub.  Paris,  3  (1834)  360.  C.  verticillatua  Roxb.  Fl. 
Ind.  1;  208  (ed.  Wallich,  p.  209)  ;  Miq.  FI.  Neder].  Ind.  3:  276.  C.  macrosoiadion 
Steud.  Cjp.  37;  Miq.  1.  c.  277.  C.  longifoUus  Dceaiane  !  in  Nouv  Ann.  Mus. 
Paris,  3   (1834)   350. 

PHiLippiNEa,  (537  Cuming).  Luzon,  Manila,  ■  iWiehura)  ;  (38  McttUI)  ; 
(727  Loker);   (4  Fenim) . 

In  warm  cquntries  tlirouglioiit  the  World;  an  abundant  plant. 

19.  Cyperus  exaltatus  Retz.  Obs.  5   (1789)   II. 

Spikes  cylindric,  podiincled,  otherwise  as  G.  radiatvs  Vahl. 

Miq.  F!.  Nederl.  Ind.  3:  276;  Hook.  f.  Fl.  Brit.  Ind.  e:  617;  Hemsl.  in  Journ. 
Linn.  Soc.  36  (1003)  212.  Cyperus  venustus  R.  Br.  Prodr.  217;  Miq.  Fl.  Nederl. 
Ind.  3:  280.  C.  alius  Nees  in  Linnaa  9  (1834)  285;  Miq.  1.  c.  276.  C.  elatus 
Haask.  in  Flora  45   (1862)   191,  non  Linn. 

Philippines,  (Lionos). 

Warm  parts  of  the  Old  World;  abundant.     From  America  1  have  only  two  or 

This  plant,  much  confused  with  C,  clatns  Linn,,  has  the  anthers  ecristate, 

20.  Cyperus  dlgltatus  Roxb.  Hort.  Beng.  1814  (1813)   81. 

A  large  erect  annual;  spikes  eylmdric;  rhacheola  of  the  spikelet  with 
yellow,  early  soluble,  lanceolate  wings. 

Hook.  f.  Fl.  Brit.  Ind.  6:  618;  Hernal.  in  Journ.  Linn.  Soc.  36  (1903)  211. 
Oyperus  strigosns  Llanos  Fragm.  PI.  Filip.  16,  non  Linn.     G.  auricomus  Vidal  ma, 

Philippines,  {Llanos);  (3985Fidui);  {7li  Loker)  ;  (2317  Merrill).  Minda- 
nao, (1997  Wickara). 

Warm  parts  of  Asia,  Polynesia  and  America;  rare  in  Africa,  where  its  place  is 
taken  by  the  closely  allied  representative,  G.  auTicomus  Sieber. 


21.  Cyperus  elatua  Linn,  Amoen.  Acad.  4;  301;  Sp.  PI.  ed.  2,  67  et  hh.  propr. 

A  tall  erect  annual;  spikes  cylindric;  anthers  narrowly  oblong  with  a 
lanceolate  crest  one  third  their  own  length. 

Hook.  f.  Fl.  Brit.  Ind.  S:  618.  Cyperus  mcemosue  Miq  Fl.  Nederl.  Ind.  3: 
270,  278  (ayn.  excl.)  1  of  Retz.  C.  UapiiMtua  &teud  in  Zoll.  Verz.  Ind.  Archip. 
heft  2,  62;  Miq.  1.  c.  285.     G.  exaltat-ua  hb.  Vidal       non  Retz. 

Philippines  (3086  Vidal)  ;   (592  Jogor) 

Southeastern  Asia,  from  Madras  to  Cochin  China  ind  Timor;  a  rare  plant. 


PHILIPPINE   SPBCIfiB   OF  CYPEEUS,   WlTIf    THE    STYLE   3-FID    (OR  UNKNOWN)    1 


CYPBBua  CAEHPiTosus  Llsdos  Fragm.  PI.  Filip.  14,  non  Poiret.     G.  deUscens, 
Naves  Nov.  App.  303,  non  Nees. 
Philippines,  fide  Llanos. 

CSPEBUS  ANiBAPTisTus  Steud.  Cyp.  37.     C.  Cumingii  Stend.  olini  in  iitteris, 
nee  Cyp.  25. 

Luzon;  hb.  Cuming  fide  Steudel 
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Ctpebus  uiNUTiFLORua  Presl,  Rel.  Haenk.  1:  351,  non  Neea.  C.  mtoranthut 
Preal,  1.  c.  178.  C.  breviflorus  Dietr.  Sp.  PI.  2:  310,  C.  mulliflorua  Kunth, 
Enum.  2:  682  (err.  typogr.] 

Luzon,  fide  Presl. 

,  1 :  174. 

Cypebus  spicatuh  Pteal,  E«l.  Haenk.  1 :  173. 
Luzon  et  Mexico,  fide  Freal. 

According  to  Feml '  thia  species  must  be  nenr  Cj/pertia  radialua  Vahl,  and  C. 
clalun  Linn. 

'  5.  MARISCUa  Vahl. 

As  Cypertis,  but  spikelets  in  fruit  deciduous.     Style  3-fi(l. 
Beat.  I.  Stem  at  base  apparently  thinkened  by  the  inflated  lenWoge-ooIorafe 
basal  Uaf  sheaths. 

1.  Marlscua  Merrlllii  C,  B.  Clarke,  sp.  novd. 

Culmo  4  ad  7  cm.  loiigo,  1-cephalo;  foliie  culnio  lougioribus,  basi 
inflatis,  scarioso-eoloratis ;  capite  10  ad  12  mm.  in  diam.,  globoso,  spiculia 
densissimo;  spieulis  maturitis  oblongo-linearibus,  4  ad  8-floris,  sub-8- 
nueigeris;  glumie  lancpolato  elongatis,  striatis;  nuce  anguste  oblongo, 
sublineari,  trigone,  nigro,  8t)lo  3-fido 

Luzon,  Province  of  Cavite   Maragondong  (4170  Merriil). 

Species  M.  Dregeano  Kunth  a  (fin  is  et  aimilia,  ab  apiculas  nuces  angustas 
diversa.     Spiculae  tia  M   flabelUfoi  jnta  Kuntli,  inagis  simile  videntur, 

Sect.  II.  Leaf  sheaths  herbaceous ;  spikeiets  ripening  1  to  S  nuts. 

2.  MarlscuB  cyperinu*  Vaiil  Enum.  2   (1806)   377. 

Umbei  simple,  rays  short;  spikes  cylindric,  dense,  with  suberect  2- 
fiowere<i  spikelets. 

Hook.  f.  Fl.  Brit.  Jnd.  S:  021;  Hemsl.  in  Journ.  Linn.  Soe.  36  (1903)  220; 
Merrill  in  Philip.  Journ.  Sci.  1  (1906)  Suppl.  1:  30.  Marisous  umbetlalua 
Moritzi  !  Verz,  Zoll.  Pfl.  98,  vix  Vahl.  M.  SuiuJoicu*  Mjq.  !  Fl.  Nederl.  Ind.  3: 
289.  Kyltingia  cjrpertna  Retz.  Obs.  6:  21.  Gyperus  Manilensis  Boeck.  !  in  Engler 
Jahrb.  5  (1834)  601. 

Phujppiheb,  {Moseley).  Luzon,  Manila,  (1871  Wickvraj  ;  (769  Jagor)  ; 
(780,  781,  789,  790  Loher)  ;  (3311  Ahem's  collector) ;  (464,  456  Topping) ;  (485 
(in  part)   Whitford);  (6675Bimer). 

Southeastern  Asia,  from  Ceylon  to  Petropaulovski  and  Otaheiti,  frequent. 

3.  MariacuB  tenulfollus  Neea  in  Mart.  Fl.  Brasil.  2'  (1843)  46. 

Stolons  slender;  umbe!  simple,  small,  spikes  loose;  spikelets  slender, 
usually  maturing  two  nuts. 

Hook.  t.  Fl.  Brit.  Ind.  6:  022;  Schrader  ma.  Cypervs  umbellatus  var.  lafeata 
C.  B.  Clarke  in  Journ.  Linn.  Soc  21   (1S84)  201. 

Luzon,  Arayat,   (782  Loher).     Mindanao,  (617  Copeland). 

India  from  Behar  to  Cejlon  and  to  Malacca ;  a  very  rare  plant  in  herbaria. 

'  DertkachT.  Aead.  Wissen.  Wien.  8  { 1S55)  47. 
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4.  MariscuB  Sfeberianus  Nees  in  Linncea  9   (1834)  28G. 

Umbel  simple,  spikes  cjlindrie,  peduncled ;  spilielets  in  fruit  spreading 
or  decurved,  maturing  one  or  two  nuts. 

Hook.  1.  Fl.  Brit.  Ind.  6:  622;  Hoinsl.  in  Journ.  Linn.  Soc.  36  (1903)  22L 
Mariscua  umbellatus  VbM.  Enum.  2:  376  pro  parte;  Miq.  Fl.  Nederl.  Ind.  3:  288. 
M.  oyperinua  Presl  I  in  Oken  Isis  21  (1828)  270,  non  Vahl.  Gyperus  umbellatm 
Miq.  in  Ann.  Mub.  Lugd.  Bat.  2:   142,  non  Roxb. 

Luzon,  (783,  784,  785  Loher)  ;   (6472  Elmer). 

In.  all  warm  countries;  very  comnion, 

5.  Mariacus  PhilippenBls  St«ud.  Cyp.  (1855)  66,' char,  emend. 
Spikes  exactly  cylindrie,  very  dense  with  small  spikelets. 

Miq.  n.  Nederl.  Ind.  3:  2B0;  Merr.  in  Philip.  Journ.  Sei.  1  (1906)  Suppl.  1: 
30.  Marisctis  umbellattia  Presl,  Rel.  Haenk.  1:  181.  Gyperus  cylindroatachys 
Boeck.  1  Linniea  36  (1868-70)  383,  partim;  Vidal,  Rev.  PI.  Vase.  Filip.  283; 
Phaner.  Cuming  Philip.  166. 

Luzon,  (668  Cumins)  (No.  1422  in  lib.  Hooker)  ;  (1863,  1860  Wichura)  ;  (.1277 
Merrill) , 

Philippines  and  Hainan. 

Thia  IB  hardly  more  that  a  geographic  form  of  tlie  imiyersally  distributed 
Mariaous  Sieberianus. 

Sect.  III.  Leaf  sheaths  herbaceous;  spikelets  ripening  3  or  more 


6.  Mariacus  mierocephalus  Presl   I  Rel.  Haenk.  1    (1830)   IS2. 

Large  and  with  large  compound  umbels;  spikelets  linear,  often  1  cm. 
long,  brown. 

Miq.  PI.  Nederl.  Ind.  3:  290;  Hook.  f.  Fl.  Brit.  Ind.  6:  624;  Hemsl.  in  Journ. 
Linn.  8oc.  36  (1S03)  221;  Merrill,  Philip.  Journ.  Sei.  I  (1906)  Suppl.  1:  30. 
Gyperus  dilwtus  Vahl.  Enum.  2:  357;  Miq.  1.  e,  285;  Vidal,  Rev.  PI.  Vase.  Filip. 
283;  Phaner.  Cnming.  Philip.  155.  C.  Uaenkeanus  Kunth,  Enum.  2:  93.  C.  sep- 
tatus  Steud.  !  in  Zoll.  Vcrz.  Ind.  Arehip.  heft  2,  62;  Cyp.  46;  Miq.  Fl.  Nederl.  Ind. 
3:  284,  et  Suppl.  260.  C.  cuadriflorus  (i.  o.  guadriflorus)  Llanos,  Fragm.  PI. 
Filip.  18.  C.  mierocephalus  NavcB  in  Blanco  Fl.  Filip.  Nov.  App.  304,  non  E.  Br. 
C.  Gratiov>Blda-nus  Boeck.  in  Engl.  Jahrb.  5  (1884)  502.  0.  rufus  Nees  in  Linn^a 
9  (1834)  285. 

Luzon,  (538  Pumiro^) ;  IS69  Jagor) ;  (78S  Loher)  ;  [Meyen) ;  (3983  Fidai); 
(1566  Jtferri»j  ;  (SSSlBimer).  CuLlON,  {HO  MerHll).  Panay,  ( 1656  Cuming) . 
Mindanao,   (2000  Wicfiura) ;   [591  Copeland) . 

Usually  very  large,  but  as  in  many  species  of  Gyperaceie,  small  examples  occur. 
The  "type"  example  of  Pi-esl,  is  very  young,  the  heads  being  quite  small;  hence  his 
inappropriate  specific  name. 

Southeastem  Asia;  common.   .Also  in  Bourbon,  Mauritius. 


7.   MariscuB  albescens  Gaudich.  in  Freycinet  Voy.  (1826)   415. 

A  strong  plant,  leaves  almost  spongy  with  transverse  lines;  umbel 
compound;  spikelets  turgid,  ripening  3  to  6  nuts. 

Hook.  f.  Fl.  Brit.  Ind.  6:  623;  Hemsl.  in  Journ.  Linn.  Soc.  36  (1903)  220; 
Merrill  in  Philip.  Journ.  Sei,  1    (1906)  Suppl.  1:  30.     Gyperus  stuppevs  Forat.  f. 
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Prodr.  (1786)  80.  (,'.  pcnnatus  Lam.  111.  1  (1791)  144;  Decaisne  in  Nouv.  Ann. 
Mua.  Paris,  3  (1834)  359;  Miq.  Fl.  Nedorl.  Ind.  3:  281;  Vidal,  Rev.  PI.  Vaso. 
Filip.  283;  Phaner.  Cuming.  Philip.  155.  G.  holciflorus  Preal,  Eel.  Haenk.  1:  171; 
Miq.  Fl.  Noderl.  Ind.  3:  282.  C.  firmua  Presl,  Eel.  Haenk.  1:  171.  fide  Boeck. 
C.  anomalus  Steud.  Cyp.  37;  Miq.  I.  c.  27!).  C.  imbricatus  Llanos,  Fragm.  PI. 
Filip.  17,  fide  Naves.  C.  oratus  Llanos  !  Erngiii.  PI.  Filip.  15.  C.  nitidulna 
Vidal  !  Rev.  PI.  Va.so.  Filip,  283. 

Philippines,  (iionoa) ;  (430,  1036  Cuming)  ;'  tHoseley).  Luzon,  (786,  797 
Loher)  ;   (4254  Merrill)  ;   (592,  1306  Wlutfoni).     CUUON,  (587  Merrill). 

Southeaatern  Asia  and  Polynesia;  otmtnon.  In  tropical  Africa,  rare.  The  one 
specimen  seen  by  ine,  from  Valparaiso,  may  have  been  an  herbarium  mixture. 

8.  Mariscus  flabelliformis  H.  B.  K.  Nov,  Gen.  et  Sp.  1  (1815)  215;  Dyer 
Fl.  Trop.  Afr,  8:  397;  Merrill,  Philip.  Journ.  Sci.  1    (1908)   SuppL  1:  30. 

Luzon,   (405  Whitford) .     Panay,   {S6  Copeland.) 

Common  in  tropical  America.  I  have  referred  to  this  Kunthian  species  various 
examples  from  tropical  Africa,  Java  and  Polynesia. 

G.  TORULINIUM  Dcsv. 

Spikelets  linear,  when  mature  breaking  up  into  several  l-nntted  pieces. 

1.  Torullnlum  eonfertum  Desv.  in  Hamilt.  Prodr.  Ind.  Oceid.   (1825)    15. 

A  large  plant  with  large  compound  umbels. 

Hemsl.  in  Journ.  Linn,  Soc.  36  (1903)  222.  Torulinium  ferox  Kunth,  Enum. 
2:  90,  in  citat.  Cyperus  odoratus  Linn.  Sp.  PI.  ed.  I,  46,  partim;  Boeck.  I  in 
Linna>a,  36  (1860-70)  407.  C.  ferow  L.  C.  Rich.  !  in  Act.  Soc.  Hist.  Nat.  Paris, 
T  (1792)  106;  Vidal,  Rev.  PI.  Vase.  Filip.  283;  Phaner.  Cuming.  Philip.  155. 
C.  ferom  Valil.  Enum.  2:  357  (saltern  pro  parte)  ;  Decflisne  in  Noiiv.  Ann.  Mus. 
Paris,  3  (1834)  359.  C.  Haenkei  Presl,  Eel,  Haenk.  1:  172.  C.  cephalophorut 
Presl.  Rel.  Haenk.  1:  170.  C.  calopterus  Miq.  Fl.  Nederl.  Id.  3:  282  et  Suppl. 
260.     C.  holophyllUB  Miq.  1.  c.  283.     Marisinis  ferax  Hook.  f.  Fl.  Brit.  Ind.  6:  624. 

Philippines,   [mSJagor).     Luzon,   (536  Cumins')  ;   (5532fiir«er). 

In  all  warm  countries;  very  abundant  in  America. 

For  this  plant  there  are  79  published  names;  but  this  number  does  not  include 
Hcverul  subspecies,  often  regarded  as  varieties. 

7,   ELEOCHARIS  R.  Br. 

Culm  witli  but  one  spikelet,  leafless,     IlypogjnouB  bristles  present. 
SuV^nua   I.   Limnochloa.     Stolon  if erous,   somewhat    robust.     Glumea    rather 
rigid,  not  (or  obscurely)  keeled. 

1,   Eleocharis  equlsetlna  Preal,  Rel.  Haenk.  1    (1S28)   195.. 

Dried  stems  apparently  septate. 

Miq.  Fl.  Nederl.  Ind.  3:  302;  Hook.  f.  Ft,  Brit.  Ind.  6:  628.  Eleocliarit  eaou- 
lenta  Viellard  !  in  Ann.  Se.  Nat.  IV.  16  (1862)  37.  Heleocharis  eseulenta  F. 
Muell.  Fragm.  Phyt.  Austral.  8:  239,  in  citat.  B.  equisetina  Naves,  Nov.  App. 
306.     B.  plantaginea  Vidal,  Eev.  PI.  Vase.  Filip.  284;  Phaner.  Cuming.  Philip.  166. 

Luzon,  (1255  Cuming). 

From  Madagascar  to  the  Philippines  and  New  Caledooia;  a  rare  species. 
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2.  Eleocharla  variegata  Fresl  I  in  Oken  Isia  21    (1828)   2QQ. 
.  Dried  stems  nearly  terete,  not  transversely  septat«. 

Mauritius,  Madagascar. 

Var.  ;9  laxiflora  Hook.  f.  Fl.  Brit.  Ind.  6:  626;  Hemei.  in  Journ.  Linn.  Soc  36 
(1903)  22B.     Sdrpua  laxiflorus  Thwaitea,  Enum.  PI.  Zeyl.  435. 
LuzofT,   (738,  739  Loher). 

India  and  Malaya,  frequent;  also  in  Polynesia  and  Central  America. 
Subgenus  2.  Eleoobnus.     Style  2-fid;  annuals. 

3.  Eleocharls  ochreata  Nees  in  Linnsea  9   (1834)  294. 
Leaf-sheaths  with  a  large  scarious  margin  which  easily  ruhs  away. 

s  of  the  Old  World;  abundant  in  the  New  World. 

4.  Eleocharls  atropurpurea  Kunth,  Enum.  2  (1837)   151. 

Margins  of  the  leaf-sheaths  herbaceous;  hypogynous  bristles  white, 
shining. 

Hook.  f.  Fl.  Brit.  Ind.  6:  027;  Hemsl.  in  Journ.  Linn.  Soc.  36   (1903)  226. 
Luzon,  Manila,  (Barthe)    (in  lierb.  Paris). 
Tropical  and  warm  countries  tbroughout  the  Worlii. 

e.   Eleocharls  capltata  R.  Br.  Prodr.  (1810)  225. 

Margins  of  the  leaf -sheaths  herbaceous;  hypogj^nous  bristles  pale- 
reddish,  or  red-brown. 

PresI,  Rel.  Haenk,  1:  196;  Decaiane  in  Nouv.  Ann.  Mus.  Paris,  3  (1834)  361; 
Miq.  Fl.  Nederl.-Iiid.  3:  209  et  Suppl.  261;  Hook.  f.  Fl.  Brit.  Ind.  6:  627; 
Hemal.  in  Journ.  Linn.  Soc  36  (1903)  227.  Eleocbaris  atropurpiiTea  Preal, 
Rel.  Haenk.  1 :  106,  non  Kunth. 

Luzon,   (Llanos);    (55  Merrill). 

In  tropical  and  warm  countries;  common  in  both  the  Old  and  New  World. 

Subgenus  3.  Eueleoohamb.     Style  3-fid;  annuals. 

6.  Eleocharls  chaetaria  Roem.  et  Sch.  Syst.  2   (1817)   154,  Mant.  90,  540. 
Nut  conspicuousty  cancellate. 

Moritzi  Verz.  Zoll.  Pfl.  96;  Hook,  f,  Fl.  Brit.  Ind,  6:  629.  Eleocharis  setacea 
R.  Br.  Prodr.  224,  in  adn.,  neque  E,  setacea  R.  Br.  Prodr,  225.  Chaetocyperus 
aelaceus  Nees  in  Linniea  9  (1834)  289;  Miq.  Fl.  Nederl.  Ind.  3:  298  et  Suppl. 
261. 

Luzon,  Benguet,   (741  Loher). 

In  southeastern  Asia  and  tropical  America,  abundant;  rare  in  tropical  Africa. 

The  plant  is  usually  a  small  annual;  but  sometimes  has  a  slender  rhizome  2.5 
to  5  cm.  long,  and  is  (at  least)  biennial. 

7.  Eleoehari*  afflata  Steud.  !  in  Zoll.  Verz.  Ind,  Archip.  heft  2,  (1854)  62 
et  Cyp.  76. 

Nut  smooth,  hypogynous  bristles  6,  overlapping  the  nut. 
Miq.  Fl.  Nederl.  Ind.  3:  279;  Hook.  f.  FI.'Brit.  Ind,  6:  629;  Hemsl.  in  Journ, 
Linn.  Soc.  36   (1903)    226.     Eleocharia  subprnlifera  Steud.    !   in  Zoll.  Verz.  Ind. 
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Atchip.  heft  2,  (1854)  62  et  Cyp.  80;  Miq.  Fl.  Nederl.  Ind.  3:  300.  E.  pelltuMa 
Preal,  Rel.  Haenk.  1  11828)  IflQ,  e  deseript.  dubie  hue  allata.  ffefeooAorw 
pellvoida  et  B.  a/fiata  Naves  in  Blanco,  Fl.  Filip.  Nov.  App.  (1883)  307. 

Luzon,  Benguet   (740  Loker)  ;    (5751,  fl29ft  Elmer)  ^   Lepanio   (4621  UerrHl). 

Abundant  in  southeastern  Aaia,  from  India  to  Jupan. 

8.   Eleocharia  microcarpa  Torrey  in  Ann.  Lyceum  New  Yorlt,  3   (1830)   312. 

Nut  smooth,  hypog)'noua  bristles  wanting. 

Beleooharis  Scktveinf-urtkiana  Boeck.  !  in  Flora,  62  (1870)  582. 

Luzon,  (6193  Loher). 

Abundant  in  warmer  and  tropical  America;  rare  in  tropical  Africa. 

No.  5103  Lohcr  may  be  taken  to  be  a  depauperated  state  of  the  common  Eleo- 
charts  afflaia  Steud.  In  Eleoeharis,  as  in  most  large  genera  of  Cyperacete,  the 
comparison  of  the  Old  World  specieB  against  those  of  the  New  World  has  been 
done,  as  yet,  imperfectly. 

8.  FIMBRISTYLIS  Valil. 

Glumes  many,  placed  spirally,  or  in  the  section  Abildgaardia  the  lower 
ones  subdistichous.  Hypogynous  bristles  none.  Style-base  swollen,  with 
a  constriction  or  articulation  between  it  and  the  nut,  deciduous,  leaving 
no  button  on  the  nut. 

Sect.  1.  Eleociearuideh  B^nth. 

CuJm  with  one  apikelet  (rarely  one  to  three). 

1.  Fimbristyiii  tetragons  R,  Br.  Prodr.  (1810)  226. 
Leaves  hardly  any;  nut  cylindric-oblong,  straw  colored. 

Hook.  f.  Fl.  Brit.  Ind.  6:  631;  Hemsl.  in  Journ.  Linn.  Soc.  36  (1003)  246. 
Fimbristylis  abjioims  Steud.  in  Zoll.  Verz.  Archip.  Ind.  heft  2,  62;  Miq.  Fl. 
Nederl.  Ind.  3:  316.  Sctrpus  tetragonua  Foiret  in  Lnm.  Eneycl.  Suppl.  5:  98, 
neque  in  Lam.  Eneycl.  6:  767. 

Luzon,  Manila,   (749ioft«r), 

From  India  to  the  Philippines  and  New  South  Wales;  frequent. 

2.  FimbrlBtyliB  acuminata  Vahl,  Enum.  2   (ISOS)  286. 

Leaves  hardly  any ;  nut  obovoid,  transversely  ridged. 

Miq.  Fl.  Nederl.  Ind.  3:  314,  var.  /3  excl.;  Hook.  f.  Fl.  Brit.  Ind.  6:  631; 
Hemal.  in  Joum.  Linn.  Soe.  36   (1903)  230. 

Luzon,   (748  tofter)  ;   (S3S0  Ahem's  collector) . 

From  North  India  to  the  Philippines  and  to  New  South  Wales;  frequent. 

3.  Fimbristylis  aetacea  Benth.   !   in  Hook.  Lond.  Joum.  Bot.  2   (1843)   239. 
Stem  filiform,  spikelet  slender;  nuts  minute,  leaves  sometimes  as  long 

as  the  stems. 

Fimbristylis  acuminata  fi  minor  Miq.  Fl.  Nederl.  Ind.  3:  314;  Vidal,  Bev. 
PI.  Vase.  Filip.  284.  F.  bvrBifolia  Vidal,  1.  c.  et  Phaner.  Cuming.  Philip.  166. 
Abildgaardia  bremfoUa  Steud.  !  Cyp.  72,  cf.  Rolfe  in  Joum.  Bot.  24  (1386) 
69,  in  nota.     Isolepia  cochleata  Steud.   1  Cyp.  100. 

Luzon,   (675  Coming);  Manila,   (Bartke). 

From  Burma  to  the  Philippines  and  to  Queensland;  rare. 
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{ftmbriatylia  nutans  Vahl,  Enum.  2:  285,  ib  a  speciea  closely  allied  to  F.  acu- 
minata Vahl,  above,  and  in  said  to  occur  in  the  Philippines  by  Vidal  I  expect 
that  it  does  occur,  but  the  two  examples  on  which  Vidal  relies,  viz,  Nos.  1413 
Cuming  and  1975  Vidal,  are  at  Kew  and  are  Fimbristylis  aohoenoides  Vahl, 
below.     I  have  seen  no  FimbristyUs  nvlann  from  the  Pliilippinea.) 

4.  Fimbriatyli*  polytrichoides  Vahl,  Enum.  2    (1806)   248   (polythriaotdes) . 
Nut  obovoid,  brown -black,  amortth.  slightly  scaly  on  the  shoulders. 
Miq.   Fl.  Nederl.   Ind.   3:    315,   syii.   cxcl.;    Hook.   f.   Fl.   Brit.   Ind.   6:    632; 

Hemal.  in  Journ.  Linn.  Soc.  36:  (1003)  241.  Ftmbriitylia  albescens  Steud.  in 
Zoll.  Vera.  Ind.  Archip.  heft  2,  61;  Miq.  Fl.  Nederl.  Ind.  3:  316.  F.  juncea 
Boeck.  !  in  Linnwa  37  (18711  i.  non  Roem.  et  Seh.  Scirpus  polylrickoides 
Retz.  Oba.  4:  11.  Abildgaardia  Jmanica  8t«ud.  !  in  Zoll.  Verz.  Ind.  Archip. 
beft  2,  63;  Miq.  Fl.  Nederl.  Ind.  3:  297,  non  Nees. 

Philippines,  (129  Chamisso).  Luzon,  (753,  754,  755  Lofcer)  ;  (4249  Mer- 
rill). 

India   to   Japan   and    to   north    Australia,   frequent.     Rare    in    east   tropica! 

Sect.  II.  DicHEixiSTYLis  Benth. 

Style  2-fid.  Stem  generally  witb  more  than  one  spikelot.  Lower  gluniea 
spirally  imbricated. 

Series  A.  Spikelets  all  solitary. 

5.  FimbrlatyliB  Echoenoides  Vahl,  Enum.  2   (1806)  286. 

Stem  with  3-1  spikelets ;  nut  obovoid,  smootli,  minutely  reticulate. 

Miq.  Fl.  Nederi.  Ind.  3:  315;  Hook.  i.  Fl.  Brit.  Ind.  6:  634;  Hemal.  in 
Journ.  Linn.  Soc.  36  {1903)  243.  Fimbristylis  bispicala  Nees  1  in  Linniea 
9  (1834)  290;  Miq.  Fl.  Nederl.  Ind.  3:  317.  F.  nutans  Vidal  !  Rev.  PI.  Vase. 
Filip,  284;  Phaner.  Cuming.  Philip.  156,  non  Vabl.  Scirpus  schoenoides  Retz. 
Obs.  5;  14.     Abildgaardia  nervosa  Preal,  Rel.  Haenk.  1 :  180. 

Luzon,  (1413  Cuming)  ;   (1975,  3980  Vidal]  ;   (750,  751,  752,  1975  Loher). 

In  India  very  common,  extending  to  the  Philippines  and  Queensland.  Re- 
corded by  Britton  in  Florida,  where  occur  several  Old  World  plants. 

6.  FtmbHstylia  subblsplcata  Nees  in  Nova  Acta  Nat,  Cur.  19  (1843) 
Suppl.   1:  75. 

Stem  with  2-1  large  cylindrie  epikelete;  otherwise  aa  F.  schoenoides 
Vahl. 

Hook.  f.  Fi.  Brit.  Ind.  6:  634;  Hemsl.  in  Journ.  Linn.  Soc.  36   (1903)   245. 

From  India  to  China  and  Japan;  frequent. 

Var.  p  caesia  Miq.  !  Fl.  Nederl.  Ind.  3:  316. 

With  many  leaves ;  spikelets  one  or  two  to  a  eulm,  hardly  different  from 
those  of  F.  schoenoides. 

Philippines,  (747Lofier]. 

This  species  should  perhaps  be  reduced  to  Fimbrtstylis  sckoenotdes  Vahl,  as 
several  species  of  the  genus  occur  ui  leaflets  and  leafy  forms  However  this 
may  be  No  747  Lohei  appears  to  match  exactly  the  authentic  example  of 
F.  caesxa  Miq 
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T.  Fimbrlstylla  dlpaacea  Bentli.  in  lipnth.  et  Hoo!:.  f.  (ieii.  PI.  3  (1SS3) 
1049. 

Uuibe!  nearly  simple  with  (often)  H  spikelets;  nut  obloug-eylindrjc, 
slightly  curved,  niicroficopicalh  marked  with  wa\\  traneverse  linop. 

Hook.  f.  Fl.  Brit,  liul  6  (Hi  Hiiiisl  iii  Jourii  Limi  Soc  36  (1903)  235. 
Scirpua  dipsaccus  Kottb,  Uesir  et  Ic  &li  t  1^  f  1  tchtaofyti  um  4ip»iuxuvt 
Deav.  in  Journ,  Bot.  1  ( I'liris  1808)  21  t  I  tsolcptt  ijijjsacca  Koem,  et  Sell. 
Sj'Bt.  2:   119;  Miq.  Fl.  Nedeil    Ind    3     309 

Luzon,  Manila,   (1855  Uichuia)  ,  Laguna     (alUS  Jfeuill) 

Tropical  Africa  and  India,  common  intending  tlipiicti  to  Aniurliind,  but  not 
yet  received  from  the  Malayan  Archipelago 

]n  this  species  the  ver\  joung  o\flrv  is  ofteli  (not  always)  ornamented  with 
prominent  clava.te  glands,  as  shoun  by  Dtsteaux,  ^liich  often  diaappenr  in  the 
ripe  (ruit;  a  character  conaiiiered  hy  Dcseeaux  to  be  of  generic  value. 

3.  Fimbristyirs  dichotoma  Valil,  Enum.  2   ( IHOG)   28T. 

Spikeleta  numerous,  oblong,  somewhat  angular  by  reasim  of  the  keeled 

glumes;  nut  obovoid,  transversely  trabeculatc  between  the  longitudinal 

ribs. 

Miq    H    Nedcrl.   Ind.    3;    319;    Hook.   f.    Fl.   lirit.    liid.    6:    035;    Hemsi.   in 

Journ    Linn    "^oc.  36    (1003)    232,     Scirpus  rfif/wiiomus  Linn.   Sp.  I'l.  ed.   2,  74 

(t  herb   propr 

Philippines    {Llanoi)      Lizon    Manila     (1342  Loher) 

Thxougliout  tile  «arinei  parts  of  the  Old  World    an  abundant  upeeies. 

This    species    is    onlv   diitingUHbable    from    ttmhrislyha    dtphylta    Vahl,    by 

characters   of   trifling   importance     e\amples   marked   by   einintnt    eypi'rologists 

f    dichotoma  \ahl    are   not  ^erv   rarely,  marked  by  other  eminent  cyperologista 

F   diphylla 

0    Flmbrlstylis  dtphylla  \ahl   1  Enum.  2   (1806)   2B9. 

Spikeletb  oblong,  terete,  the  glumes  less  keeled  than  in  F.  dichotoma 
\  ahl,  tht,  nuts  indistinguishable  from  those  of  the  latter. 

Hook  f  Fl  Brit.  Ind.  6:  636;  Hemsl.  in  Journ.  Linn.  Soc.  36  (1B03)  233; 
Vidai,  Rei  PI  Vase.  Filip.  284;  Phaner.  Cuming.  Philip.  156;  Merrill  in  Philip. 
Journ  Sei  1  (1906)  Su^pl.  1:  30.  Fimbrisfylis  juncifolia  Presl,  Rel.  Haenk. 
1:  190  F  communis  Kunth,  Enum.  2:  234  (syn  quibusdam  eJtol.j  ;  Miq.  Fl. 
Nederl  Ind  3:  323.  F.  ambigua  Steud.  !  in  Zoll.  Verz.  Ind.  Archip.  heft  2, 
01  Miq  1  c  323.  F.  I'hilippioa  Steud.  !  Cyp.  116;  Miq.  1.  c.  324.  F.  oiroinnata 
feteiiii.  !  C'yp.  116;  Miq.  L  c.  324.  F.  Nakahiwentia  Steud.  !  Cyp.  117.  F.  calo- 
carpa  Steud.  !  Cyp.  117;  Miq.  Fl.  Nederl.  Ind.  3:  325.  F.  sqtMrroea  Miq.  ! 
i.  c.  319,  saltern  pro  majore  parte,  non  Vahl.  F.  poiymorpha  Boeek.  !  in  Vidensk. 
Meddel.  Kjob.  (1869)   141,  158.     Sotrpus  diphyllue  Retz,  Obs,  5:   15. 

Philippines,  {Meyen).  Luzoff,  (1854  Wichura)  ;  (558  Cuming);  (763,  764, 
765  Loher)  ;  (1141,  4252,  4632  Merrill)  ;  (70  McGregor)  ;  (0300,  6470  Elmer)  ; 
(6135  Leiberg).     Mihdanao   (2001  Wichura);    (545  Copeland)  ;    {Clemens). 

In  all  warm  countries;  perhaps  the  most  widespread  and  abundant  of 
CyperacetE. 

The   species   is   here   taken    in    rather   i 
published  names.     If  the  spedes  is   limits 
53032 2 
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200  published  namea.  The  Bjnmifms  cited  (taken  largely  from  Steudel's  her- 
barium) may  prevent  trouble  in  looking  vainly  for  his  Malayan  speeies  in  the 
Fbilippinea. 

Taking  the  species  in  the  restricted  sense,  it  is  most  variable,  sometimes 
filiform,  sometimes  robust,  normally  glabrous  but  frequently  very  bairy,  the  culm 
often  carrying  one  spikelet  only,  sometimes  200.  The  commonest  Malayan  form 
of  the  species  bas  the  nut  somewhat  scaly  or  scabrous  on  the  alioulders,  the  stem 
and  leaves  not  rarely  hairy  (Noa.  75G,  767,  7S8  Loher) . 

10.  Fimbriatylls  aestivalis  Vahl.  Enum.  2   (1806)  2Sg. 

Small,  tufted,  umbel  compound  or  decompound;  spikelets  small;  nut 
obovoid,  straw  colored,  not  transversely  barred. 

Hook.  f.  Fl.  Brit.  Ind.  6:  637;  Hemsl.  in  Journ.  Linn.  Soc  36  (1903)  230. 
Fimtirislylis  dichotoma  Presl  !  Rel.  Haeuk.  1 :  ISl,  non  Vahl.  F.  sguarrosa 
Steud.  !  in  Zo!l.  Verz.  Ind.  Archip.  beft  2,  61.  P.  tricholepis  Miq.  Fl.  Nederl. 
Ind.  3:  31S,  et  Suppl.  262.     Sdrpws  aestwalie  Reti.  Obs,  4:  12. 

PiiiLippiNEB,  (Z/fonos);  (Eamike).  Luzorr,  Manila,  (Wichara)  ;  (3174  Di- 
drichsen)  ;    (746  Loh^)  ;  Benguet,   (743,  744,  745  Loher);    (6070  Elmer). 

India  to  Amurland  and  Australia;  common. 

Var.  ^  macrostachya  Bentb.  Fl.  Austral.  7:  310. 

Stronger,  with  larger  spikelets;  nut  obscurelv  ribbed  longitudinally, 

Leyte,   (1008  t7ai;oi'). 

North  Australia. 

This  variety  tends  toward  Fimbristylis  dicholoma  Vahl. 

11.  FimbristyliB  podoearpa  Nees  I  in  Wight.  Contrib.   (1834)   9H. 

Nut  obovoid,  on  a  conspicuous  gynophore,  subeancellate  but  hardly 
transversely  barred,  otherwise  ae  F.  diphylla  Vahl. 

Nees  in  Linnsa  9  (1834)  290,  et  in  Hook,  et  Am.  Beechy  Voy.  225,  partim; 
Hook.  f.  Fl.  Brit.  Ind.  6:  038;  Hemsl.  in  Journ.  Linn.  Soc.  36  (1903)  241. 
Fimbrisiylis  commmiis  (forma)  Kunth,  Enum.  2:  234.  F.  polymorpha  (forma) 
Boeck.  inLinnrea  37  (1871)   14. 

Luzon,   (7 6S  Loher). 

India,  frequent;  extending  through  Malaya  to  the  Marianne  Islands.  Also 
from  Brazil,  there  are  two  examples  which  are  referred  to  F.  podoearpa,  but 
which  are  possibly  depauperated  F,  spadicea  Vahl. 

12.  Fimbriatylls  ferruginea  Vahl,  Enum.  2   (1806)  291. 

Umbel  often  simple;  glumes  minutely  pubescent  on  the  shoulder;  nut 
obovoid,  smooth. 

Decaisne  in  Nouv.  Ann,  Mas.  Paris,  3  (1834)  362;  Hook.  f.  Fl.  Brit.  Ind. 
6:  638;  Vidal,  Rev.  PI.  Vase.  Filip.  284;  Phaner.  Cuming  Philip.  156;  Hemsl.  in 
Journ.  Linn.  Soc.  36  (1903)  236;  Merrill,  Philip.  Journ.  Sei.  1  (1906)  Suppl. 
1:  30.  Finibri)t}/lis  oyrtophylla  Miq.  Fl.  Nederl.  Ind.  3:  325.  F.  trispicata 
Steud.  Cyp.  107;  Miq.  1.  e.  317.  Scirpus  ferrugineu^  Li'nn.  1  Sp.  PI.  ed.  1,  50, 
ed.  2,  74,  et  hb.  propr.  partim. 

Luzon,  (127  Ckamisso)  ;  (1341  Loher);  (1396  Cuming);  (1304  Wkitford). 
CUUON,   (546Mem*H). 
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The  warmer  parts  of  tlie  whole  World,  \ery  coiiiinon  eBpeoiallj  near  the  aea. 
This  species   is  very   generally   named   correctly   in   herbaria,  ior   tlie   reason 

that  with  a  lena,  and  without  dissecting  the  spikeleta,   the  characteristic  gray 

pubescence  of  the  shoulders  of  the  glumes  can  be  seen. 

Series  B.  Spikelots  many,  soHlaiy,  some  jiuired  or  digitate. 

13.  FimbrUtyliB  rigidula  Nees  tn  Wight  Contrib.   (18»4)   U». 

Rhizome  short,  cree2)ing;  spikelets,  some  sohtary,  pedieelled,  some 
paired. 

Hook.  f.  Fl.  Brit.  Ind.  6:  640;  Hemsl.  in  Journ.  Linn,  Son.  3«  (1003)  242. 
FimbTtstylis  communis  Kunth,  Enuni.  2:  235  partini.  F.  ferruginea  Vidal  I 
Kev.  PI.  Vase.  Filip.  284  part im,   (i.  e.,  No.  1390  partini). 

Philippibbs,  (1396  Cmtiing),  in  herb.  Mus.  Brit. 

India  and  China,  frequent. 

Out  of  130  species  of  Fimbriatylis,  only  two  have  a  creeping  rhizome. 

14.  Flmbrlstylls  spathacea  Roth.  Nov.  PI.  Sp.   (1R21)   24. 

Leaves  rigid,  umbel  compound,  usually  dose;  spikelets  some  solitary, 
pedieelled,  some  digitate  or  clustered ;  style  3-fid. 

Hook.  f.  Fl.  Brit.  Ind.  6:  040;  Hemsl.  in  Journ.  Linn.  Soc.  36  (1003)  244. 
Fimbrislylis  glomerala  Neea  in  Linniea  9  (18;i4|  200;  Boeck.  in  Linncen  37 
(1871)  47,  partim.  F.  Hgida  Kunth  !  Enum.  2:  246;  Moritzi  !  Verz.  Zoll.  Pfl. 
07;  St«ud.  !  in  ZolJ.  Verz.  Ind.  Archip.  heft  2,  61;  Miq.  Fl.  Nederl.  Ind.  3:  327. 
F,  mliolata  SteuJ,  I  in  Zoll.  Verz.  Ind.  Ardiip,  heft  2,  CI;  Miq.  1,  c.  317.  F.  lae- 
vissima  Steud.  !  Miq.  I.  e.  324.  Scirpua  glomeraltts  Retz.  Obs.  4:  11.  Isolepia 
Haenkei  Presl,  Rel.  Haenk.  1  :  187  partim. 

Luzon,   {Martens);    (1857  bis  Wicftura)  ;    (1344Lofter);    (5883Hmer]. 

Tropical  Asia,  America  and  the  Mascarene  Islands;  a  frequent  plant. 

Boecheler  regards  this  species  as  a  2atigma  form  of  F.  obtuetfolia  Kunth  and 
F.  cymosa  R.  Br. 

Sect.  III.  Trichelostylis. 

Style  3-fid.  Stem  generally  with  more  than  one  apikelet.  Lower  glumes 
spirally  imbricate. 

Series  A.  Bpikelets  all  solitary. 

15.  Fimbristylls  tenera  Roem.  et  Soh.  Syst.  Mant.  2   (1824|   57. 

Leaves  many  short;  stems  slender,  with  often  3  to  7  spikelets;  glumes 
often  minutely  ciliate-pubescent ;  nut  sub-tubercular. 

Hook.  f.  Fl.  Brit.  Ind.  8;  642,  varr.  incl.;Dyer  Fl.  Trop.  Afr,  8:  412,  420. 
Fimbristylis  oxylipis  Steud.  !  Gyp.  110.  F.  firmula  Boeck,. in  Flora  42  (1859) 
69,  partim,  non  Steud. 

Luzon,  (760  Loher). 

In  tropical  Africa  rare;  in  India  frequent;  in  Malaya  rare. 

The  Philippine  example  has  minutely  pubescent  glumes,  and  is  altogether 
more  like  the  typical  African  examples  than  it  is  to  the  Indian;  the  "varieties" 
can  be  maintained  only  aa  "forme." 
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IS.  Flmbriatyllt  miliacea  VaH  Enum.  2   (1806)  287. 

Lower  sheaths  without  leaves,  the  upper  with  or  without  leaves ;  spike- 
lets  numerous,  sniall,  globose;  nut  transversely  lineolate. 

Miq.  Fl.  Nederl.  Ind.  3:  321;  Vidal,  Rev.  PI.  Vase.  Filip.  284;  Phaner. 
Cuming.  Philip.  166;  Hook.  f.  FJ.  Brit.  Ind.  6:  644;  Hemsl.  in  Journ.  Linn. 
Soo,  36  (1903)  239;  Merrill  in  Philip.  Joum.  Sei.  1  (190Q)  Suppl.  1:  30. 
FimbrietyUs  flaecidula  Stend,  !  in  Zoll.  Verz.  Ind.  Archip.  heft  2,  61.  J-',  flnc- 
cida  Steud.  !  Cyp.  113;  Miq.  Fl,  Nederl.  Ind.  3;  321.  Setrpus  miliaceus  Thunb. 
Fl.  Japon.  37,  nou  Linn.  hb.  Isolepis  mUia^ea  IJnk.  Hort.  Berol.  2:  316;  Presl. 
Rel.  Haenk.  1 :   188,  var.  p  excl. 

Phuippines,  (Llanos).  Luzon,  (664  Cuminj)  ;  (8&5  Jagor) ;  (759  Lofte')  ; 
{Meyen)  ;  (85  Gaudichaud)  ;  (130  Chamism)  ;  (1858  Wichitra')  ;  (450  Toppiny)  ; 
(3,  2316  Merrill).     Panay,   (09  Copeiand). 

In  southeastern  Asia  and  Oceania  very  common.  In  tropical  Africa  and 
America  scattered. 

IT.  Fimbrlstylis  quinquangularls  Kunth,  Enum.  2   (183T)  229. 

Lower  leaves  longer  than  the  upper,  but  stems  sometiuies  leafless; 
spikelcts  oblong;  othenvise  as  F.  miliacea. 

Miq.  Fl.  Nederl.  Ind.  3:  321;  Hook.  £.  Brit.  Ind,  6:  644;  Htnial.  in  Journ. 
Linn.  Soc.  36  (1903)  242.  Scirptis  miliiceua  Linu.  !  hb.  propr;  an  Sp.  PI. 
76  partim  ! 

LtizoiT,   (1340  tofter),     Panay,  {100  Vopcland] . 

In  India  very  common;  extending  to  the  Liu  Kiu  and  tlie  Marianne  Islands. 

This  species  is  difficult  to  separate  from  Fimhristylis  miliacea  Vahl,  the  nut 
being  very  similar.     The  atems  are  sometimes  marked  5-anguIar  at  the  top. 


I.  Fimbrlstylis  globulosa  Kunth,  Enum,  2   (It 


7)  231, 


Uppermost  sheath  witliout  a  leaf;  spikelets  cuboid-ellipsoid  larger  than 
those  of  F.  miliacea;  otherwise  much  as  that  species. 

Miq.  Fl.  Nederl.  Ind.  3:  322;  Hook.  f.  Fl.  Brit.  Ind,  6:  044;  Henisl.  in  Journ, 
Linn.  Soc.  36  (1903)  237.  FimbTislylis  efoliala  Steud.  !  in  Zoll.  Verz.  Ind, 
Archip,  heft  2,  61;  Miq.  Fl.  Nederl,  Ind.  3:  318  et  Suppl,  261.  Scirpus 
gtobulosus  Retz.  Obs.  6:  W. 

Philippines,   {Loher).     Luzo.\,   (3052  afecriif)  ;    (5582,  5705  Blmcr). 

In  India  very  common,  extending  through  Malaya  to  the  Marianne  Islands. 

19.  Fimbrlstylis  complanata  Link  Hort.  Berol.  1    (1827)   292. 

Bracts  usually  8,  shorter  than  the  umbel,  linear-ligulate  with  an  abrupt 
triangular  tip;  otherwise  as  F.  quinquangularis  Kunth. 

Miq,  Fl.  Nederl.  Ind.  3:  320;  Hook.  f.  Fl.  Brit.  Ind.  6:  646;  Hemsl.  in  Journ. 
Linn.  Soc,  36  (1903)  231.  varr.  incl.  Fimbristylis  autumaliB  Boeck.  in  Vidensk. 
Meddel.  Kjob.  (1868-69)  141  var.  y;  Vidal  I  Kev.  PI.  Vase.  Filip.  2S4;  Phan, 
Cuming,  Philip.  156,  non  Roem.  et  Sch.  FimbTtstylis  anceps  Steud.  I  in  Zoll. 
Verz.  Ind.  Archip.  heft  2,  61,  of.  Boeck.  in  Flora  42  (1869)  68.  F.  amUyphylla 
Steud.  I  Cyp,  116;  Miq.  Fl,  Nederl.  Ind.  3:  324.  Sdrpua  complanalns  Retz.  Obs. 
5:  14.  Gyperus  complanatus  Willd.  Sp.  PI.  1 :  270.  Isolepis  WilldenowH  Roem.  et 
Sch.  Syst.  2:  120;  Mant.  69;  Presl  I  Rel.  Haenk.  1:  189.  holepis  complanata 
Roem.  et  Sch.  Syst.  2:  119;  Mant.  68,  633;  Deeaisne  !  in  Nouv.  Ann.  Mus. 
Paris,  3  (1834)  360. 
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Philippibes,  ilAonos)  ,  fiJO  Uumiii'i)  ,  (4«  lil.  Frcsl]  Luzon,  (871,  87! 
Jaior)  ,   (702  Lohei  j 

\erj  pommon  in  south ea at ei n  Asm,  coinnon  in  all  Hnim  countries 
Scirpits  auivnittaha  Linn  Mnnt  180,  is  a  niucli  more  slender  plant,  the  top 
of  the  stem  not  at  all  flattened,  which  is  nimndiint  in  \niericH  There  occur, 
eapeciallv  from  Au<<iralia,  forms  or  varieties  of  timbit^lylia  coniplanata  Link, 
which  are  difflMilt  to  >"eparate  from  the  Anieriean  f  autumitahs  Roem  et  Sch. 
However,  whether  these  are  to  lie  referred  to  F  nulumnaha  or  not,  J  have  received 
no  similar  forms  front  the  Philippines,  the  Philippine  Fimbi iBtyltt  complanala 
n  a  robust  plant  with  the  stem  (ontpicuoush  Hatfened  at  the  top  often  almost 
2  winged 

Siriea  B   hptkriels  lit  cluslen 
20    Flmbristyds  cymcaa  R   Bi    Prodr    (18101   22H 
Clu&ters  few,  'ioiiictiine'-  onl\  one  head,  nut  chestnut  black 
Dtcaisne  in  Nuuv    Ann    Mus   Pans,  3   (1834)   30],  Miq    Fl    Nederl    Ind.  3: 
328;   Homsl.   in   Joum.   Linn,   Soe.   36    (1903)    232.     *'.   multifoiia   Boeck.    I    in 
Linniea  38   (1874)  397. 

Philippines,  "Toubonia"    (1433  Cuming)   in  lib.  Kew   (a  false  number). 
Common  in  Malaya,  Oceania  and  Australia,  not  extending  to  India. 
There  is  some  doubt  about  the  example  above  cited,  not  however  concerning 
the  species.     1  do  not  know  an  island  named  "Toubonia,"  but  the  ticket  is  written 
up  distinctly  by  Benlhom,  and  it  is  highly  probable  that  the  species  in  indigenous 
in  the  Philippines. 

21.   FlmbrlBtyliB  junciformis  Kunth   !  Enum.  2   (1837)   230. 

Clusters  of  spikelcts  very  numerous;  nut  straw-yellow. 

Miq.  Fl.  Nederl.  Ind.  3:  327;  Hook,  f.  Fl.  Brit.  Ind.  6:  647.  F.  brevifotui 
Presl  I  Rel.  Haenk.  1:  102,  non  R.  Br.  F.  hrachypkylla  Preal  !  Rel.  Haenk. 
1:  351,  non  Schultes.  /'.  Haenkei  Dietr.  Sp,  1*1.  2:  101.  F.  /oico(o  Kunth, 
Enum.  2:  230;  Miq.  Fl.  Nederl.  Ind.  3:  320.  Srii-pus  juncifoTmis  Retz.  Obs. 
6:   19. 

Philippines,   (Presl).     Luzon,  Manila,   (Gallery). 

In  India,  common. 

Two  buniilea  of  Haenke's  collection,  which  Presl  supposed  were  collected  in 
Monterey  and  adjacent  localities  in  California,  were  collected  in  the  Philippines. 


Sect.  IV.  . 

Lower  glumes  of  the  spikelet  two-ranked,  the  uppermost  spiral.     Style  3-fid. 

22.  Flmbristylls  monostachya  Hassk.  PI.  Jav.  Rar.  (1848)   61. 

Stem  with  one,  rarely  a  aeconO,  spikelet;  nut  almost  stalked,  more  or 
less  tubercled. 

Hook.  f.  Fl.  Brit.  Ind.  6:  049;  Hemal.  in  Journ.  Linn.  Soc.  36  (1903)  240. 
Cyperus  monostackyas  Linn.  !  Mant.  ISO  et  lib.  propr.  Abildgaardia  mono- 
atachya  Vahl,  Enum.  2:  290;  Moritzi,  Verz.  Zoll.  Pfl.  95;  Miq.  Fl.  Nederl.  Ind. 
3:  297.     A.  comprtesa  Presl   !  Rel.  Haenk.  1 :  179;  Miq.  Fl,  Nederl.  Ind.  3:  297. 

Luzon,  (Meyen)  ;  {Haenke)  ;  (1859  Wichura)  ;  (761  Loker)  ;  (114  Merrill). 
Mindanao,   (145  DeVore  and  Hoover)  ;    (398  Copeland). 

Common  in  all  warm  countries,  very  common  in  India  in  turf. 
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23.  FtmbriBtylie  fusca  Benth.  in  Benth.  et  Hook.  Gen.  PI.  3   (1^ 
Stem  with  about  10  spikelets;  nut  obovoid,  vermcose. 
Hook.  f.  FI.  Brit.  Ind.  6:   649;   Hems!,  in  Journ.  Linn.  Soc.  36 

Fimbriatylia  KamphoveneH  Boeck.  1  in  Engl.  Jahrb.  B  (1884)  50 
pouci^OKo  Brongn,  in  Duperry  Voy.  CoquiJle,  2  (1829)  171.  (.  3i.  B. 
pauoiftora  Kuntk,  Enum.  2:  24B;  Miq.  Fl.  Nederl.  Ind.  3:  2BS.  Rkynokoapora  t 
asiomala  Steud,  !  in  ZoU.  Verz.  Ind.  Archip,  heft  2,  61;  Miq.  Fl.  Nederl.  Ind. 
3:  337.     Isolepia  longispioa  Stend.   !  Cyp.  104. 

Luzon,   (1343  Loher)  ;   (2785  Merrill). 

From  India  to  the  Philippines  and  Boiiru;  frequent. 

24.  Fimbriatylis  Actlnoechoenus  Hook.  f.  Fl.  Brit.  Ind.  6    (1893)   B50. 

Spikelets  subcapitate,  3-1 -flowered;  glumes  almost  aristate;  nut  obo- 
void, smooth. 

Hemsl.  in  Journ.  Linn.  Soc.  36  (1903)  230,  Arthrostylis  Tkouarsii  Kmith, 
Enum.  2:  284;  Miq.  Fl.  Nederl.  Ind.  3:  335.  A.  Chinensis  Benth.  Fl.  Hongk. 
397.    Actinoschoenua  fiUformis  Benth.  in  Hook.  f.  Ic.  PI.  14:  33.  (.  13i6- 

CULION,  [553  Merrill). 

Madagascar;  Ceylon;  Malayan  Peninsula  to  the  Liu  Kiu  Islands. 

The  three  geographic  forms  of  this,  from  Madagascar,  Ceylon  and  Malaya, 
differ  somewhat,  and  have  been  esteemed  distinct  species. 

9.   BULBOSTYLIS  Kunth. 

1.  Bulbostylis  barbata  Kuntli,  Enum,  2   (1837)   208,  205. 
Stem  with  one  head  of  spikelets. 

Hook.  f.  Fh  Brit.  Ind.  6:  661;  Hemsl.  in  Journ.  Linn.  Soc.  36  (1903)  247; 
Merrill  in  Philip.  Journ.  Sci.  1  (1906)  Suppl.  1:  31.  Soirpua  barbatua  Rottb. 
Deser,  et  Ic.  52.  i.  17  f.  4.;  Vidal  Rev.  PI.  Vase.  Filip.  284;  Phaner.  Cuming. 
Philip.  156.  8.  capiUaria  Linn.  8p.  PI.  ed.  2,  73,  partim.  Isolepis  barbala  R.  Br. 
Prodr,  222;  Presl  Rel.  Haenk.  1:  187;  Decaiene  in  Nouv.  Ann.  Mus.  Paris,  3 
(1834)  360.  /.  involncellata  Steud.  !  in  Zoll,  Veiz.  Ind.  Archip.  heft  2,  62; 
Miq.  Fl.  Nederl.  Ind.  3:  311.  I.  CumingU  Steud.  !  Cyp.  lOI;  Miq.  1.  c.  310. 
h'imbrisiylia  barbata  Benth.  I  Fl.  Austral.  7:  32. 

Philippises,  {Llanos);  (fla«»fce,  hb.  Presl  No.  56)  ;  {l&OS  Cuming) .  Luzon, 
Manila,  (1857  Wioftura) ;  (204  Cftaniisso)  ;  (1337,  133S  Loftei-) ;  {6478  Elmer)  ; 
(410  Whitford);    (321,  II2I  Merrtll) 

Warm  parts  of  the  Old  World,  abundant  m  India.  There  are  also  two 
collections  from  Florida  and  two  from  Georgia   North  America. 

2.  Bulbostylis  capiliaris  Kunth,  Enum   2   (1837)   206,212. 
Umbel  simple  or  compound,  rarely  reduced  to  a  single  spikelet. 
In  America,  abundant. 

Var.  e  trlflda  Hook.  f.  Fl.  Brit.  Ind.  6:  652. 

Nut  smooth,  not,  or  obscurely  transversely  imdulate. 

Hemsl.  in  Journ.  Linn.  Soc  36  (1003)  248.  Bulbostylis  trifida  Kunth,  Enum. 
2;  213.  Scirpus  capiUaria  Linn.  Mant.  321  et  hb.  propr.  Isolepis  capiliaris 
Ledeb,  Fl.  Eoss.  4;  257;  Miq.  Fl.  Nederl.  Ind,  3:  311.     /.  triohokolea  Steud.  I  in 
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Zoll.  Vera.  Ind.  Archip.  heft  2,  62;  Miq.  I.  c.  308.     FimhriityUa  capManea  Steud. 
r  1.  c.  61 ;  Miq.  1.  c  320. 

Luzon,   {Loker),   (42S1,  4487,  4708  Men-ill). 

Warm  parts  of  the  Old  World;  abundant. 

10.  3CIRPU3  Limi. 

1.  Scirpus  suplnus  Linn.  Sp.  PI.  ed.  2,  73,  u^uu  lib.  ]>ropr. 

Stem  with  one  head  of  few  spikelets;  liypogynous  bristles  usually  0; 
style  usually  3-fid ;  nut  strongly  transverse  undulate. 

Hook.'f.  Fl.  Brit.  Ind.  6:  1155;  Henisl.  in  Journ,  Linn.  Soe.  36  (1903)  254. 
Isolepis  supina  R.  Br.  Prodr.  221;  Miq.  Fl.  Nederl.  Ind.  3:  300.  I.  janooidea  Miq. 
I.  c.  312,  e  deacript. 

tuzoN,   (1346  iofter);   [365*  Merrill] . 

From  France  and  South  Africa  to  tlie  Pliilippines  and  South  Australia;  very 


Var.  p  uninodis  Hook.  f.  Fl.  Brit.  Ind.  6:  656. 

Head  of  spikelets  loose,  often  with  one  or  two  short  rays. 

Isotepis  uninodia  Delile  Fl.  Egypt.  S.  t.  fl.  f.  1;  Miq.  Fl.  Nederl.  Ind.  3;  311, 
partim.  /.  anthigua  Steud.  !  in  ZoU.  Vera.  Ind.  Archip.  heft  2,  62,  nee  Steud. 
Cyp.  81.  /.  oryxetoritm  Steud.  Cyp.  97.  Eleocharis  tristachyoe  Moritzi  I  Verz. 
Zoll.  Pfl.  97. 

Luzon,  (796  Loher). 

From  Senium bia  to  Queensland,  frequent. 

2.  Scirpus  erectus  Poir.  in  Lam.  Eneycl.  6   (1804)  761. 

Ilypogynous  bristles  5  to  6;  style  3-fid;  nut  very  obscurely  tranaverse- 
undulate ;  otherwise  as  Scirpus  supinus  Linn. 

Hook.  f.  Fl.  Brit.  Ind.  6:  656;  Hemsl.  in  Journ,  Linn,  Soc.  36  (1903)  249. 
Scirpus  debilit  Pursh,  Fl.  Amer.  Sept.  1  (1B14)  56.  S.  jmtpoides  Roxb.  Hort. 
Beng.  1814  (1813)  91;  Steud.  in  Miq.  Fl.  Nederl.  Ind.  3:  303  et  Suppl.  261. 
S.  Luzonensia  Preal  !  Rel.  Haenk.  1:  193;  Deeaisne  in  Nouy.  Ann.  Mus.  Paris 
3  (1834)  361;  Miq.  I.  e.  304.  g.  Timorensis  Kunth  I  Enum.  2:  162;  Miq. 
I.  c.  305. 

Luzon,  (Jfej/en)  ;   {Eaenke)  ;   (1348,  1349  Loher)  ; 

Abundant  in  India,  China,  Japan ;  common  in  the 
in  Mascarenia,  Asia  Minor. 

The  spikelets  in  this  species  are  t«r*te,  and  it  is  easily  diBtinguishable  from 
Scirpui  supinua  Linn.,  the  spikelets  of  the  latter  being  many-angied. 

3.  Scirpus  inundatus  Poir.  in  Lam.  Eneycl.  Suppl,  5  (1917)  303;  Spreng. 
Syst.  1  (1825)  207;  Benth.  Fl.  Austral.  7  (1878)  329,  Isolepis  inandata  R.  Br. 
Prodr.  (1810)  222. 

Mindanao,  Mount  Apo  (298  DeVore  &  Eoover)  \   (1046,  1435  Copelond). 
Australia,  New  Zealand,  Norfolk  Island,  and  north  Borneo. 

4.  Scirpus  artlculatus  Linn.  Sp.  PI.  ed.  2,  70  et  hb.  propr. 

Stem  leailes,  terete,  with  one  dense  lateral  head  of  large  spikeleta. 
Hook.  f.  Fl.  Brit.  Ind.  6:  656. 

Philippines,   {Moseley).     Luzon,   (3979  Vidal)  ;    (800,  801  Loher). 
Abundant  in  the  warmer  parts  of  the  Old  World. 
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6.  ScJrpui  mucronatua  Linn.  Sp.  PI.  ed.  1,  50;  eil.  2,  73,  pro  majors  parte. 

Stem  nearly  leafless,  triquetroiis  upward,  with  one  dense  lateral  head 
of  large  spikelets. 

Deeaisne  in  Nouv.  Atn.  Mus.  Paris,  3  (1834)  381;  Miq.  Fl,  Nederl.  Ind,  3: 
304;  Hook.  f.  Fl.  Brit.  Ind.  6:  057;  Herasl.  in  Journ,  Linn.  Soe.  36  (1003)  232. 
Scirpus  acutui  Presl  •  Rel.  Haenk.  1:  102.  S.  Presfii  Dieir.  Sp.  PI,  2:  175;  Mtq, 
Fl.  Nederl.  Ind,  3:  305.  S.  Javanus  Nees  in  Wight  Contrib.  112;  Moritzi,  Verz, 
Zoll.  Pfl.  H7;  Steud.  in  Zoll.  Verz.  Ind,  Archip.  heft  2,  62;  Miq.  Fi.  Nederl.  Ind,  3: 
305.     S.  Sundanua  Miq.  1.  c.  304. 

Luzon,  {Mertens};  (3978  Vidal]  ;  (790  Loherj  ;  (5D4S  Klmer);  (84,  2261, 
4342  Merrill). 

Warmer  parta  of  the  Old  World,  abundHot  in  southeastern  Asia;  freijuent  in 
Oceania;  rare  in  Africa. 

Britton  reports  this  plant  from  Pennsylvania,  and  Coulter  lias  sent  examples 
frnm  California,  supposedly  introduced. 

6.  ScirpuB  triqueter  Linn,  Mant,   (1767)   20, 

Leaves  short;  stem  triquetrous;  umbel  lateral,  thin;  style  S-fid;  hy- 
pogynoMS  bristles  3  to  6,  retrosely  scabrous,  not  plumose. 

Hook.  f.  Fl,  Brit,  Ind.  6:  058;  Hemsl,  in  Jouin,  Linn.  Soc,  36   |I903)  255. 
Europe,  north  Asia,  Japan,  common;  also  at  the  (~npe  of  Good  Hope. 

Var.  (9  aegregata  Hook,  f.  Fl.  Brit.  Ind.  6:  6.)8, 

Spikelete  mostly  solitary;  Iiypogenous  bristles  3-2. 

S.  subulatus  Prain  in  Journ,   Asint,  Soc.  Beng.   60'   (1892)    33.5,  non  Vabl. 

Luzon,  (802  Loker). 

Coasts  of  the  Bay  of  Bengal;  also  in  Neiv  Guinea, 

7.  Scirpus  grossuB  Linn.  f.  Suppl.  (1781)   104,  et  Linn,  lih,  propr. 

Very  large,  the  umbel  large,  rompnund;  hypogynoiis  bristles  (5,  sca- 
brous; style  3-fid, 

Miq.  Fl,  Nederl,  Ind.  3:  307  et  Suppl.  201;  Hook.  f.  Fl.  Brit.  Ind.  G:  050; 
Hemsl.  in  Journ,  Linn,  Soc,  36  (1903|  250.  I^drpus  acmulana  Steud.  !  in  Zoll. 
Verz,  Ind.  Arehip.  heft  2,  62,  S.  marilimus  var,  ^  aemulans  Miq.  Fl.  NederL  Ind. 
3:  306  (infauate). 


Var.  (3  Kyaoor  Hook,  f,  FL  Brit,  Ind,  6:  000, 

Tubers  edible;  hjpogyiious  sehe  villous  by  reason  of  flaccid  many-celled 
hairs. 

SoirpuB  Kysoor  Eoxb,  Hort,  Beng,  1814  ( 1813)  6, 

Philippines,  {Llanosj.  Luzon,  (878  Loher)  ;  (02  Merrill) .  Mini>anao 
(1336  Copeland). 

Frequently  cultivated  in  India.  Many  examples  liave  been  rpeeived  from  the 
Malayan  Peninsula  and  Archipelago, 

8.  Scirpus  Ternatensis  Miq.  Fl.  Nedert.  Ind.  3   (1865)   307, 
Tall,  with  iiodee  and  leaves  in  the  upper  half  of  the  stem ;  umbel  large, 
compound;,  style  2-fld. 
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Hemsl.  in  .Tourn.  Linn.  Soe.  36  (1!103)  254,  SetVpus  Chinensia  Miinro  in  Seem. 
Voy.  Herald  (1957)  423;  Hook.  f.  Kl.  Brit.  !inl.  8:  H«2. 

Luzon,  (797  Loker)  ;   (5700,  6287  Hlmer). 

In  India  and  Cliinn,  eomnion;  also  received  from  TonkinR,  Liu  Kiu,  Celel«a 
and  the  Benin  Islands. 

11.  FUIRENA  Rottl). 

t.  Fuirena  glomerata  Lam.  III.  1  (1791)  160. 

Annual,  petals  subqiiadrato,  clawed,  cordate  at  the  base. 

Decaisne  in  Nouv.  jTrin,  Mus.  Pnris,  3  (1834)  360;  Miq.  Fl.  Nedcrl.  Ind.  3: 
326;  Hook,  f,  Jl.  Brit,  Ind,  6:  6fifl;  Hemsl,  in  Joum.  Linn,  Soc.  36  (1903)  266. 
Fuirena  Rollbocllii  Nees  !  in  Wij;lit  Contrib,  94;  Steud.  in  Zoll.  Verl.  Ind, 
Archip.  heft  2,  61.  F.  sfriata  Llanoa  Fragm.  PI,  Filip,  21.  Bmrpat  citiarit  Linn. 
Mant.  183  et  lib.  propr.  ! 

Philippines,  (Llanos).  Luzon,  (866  Jagor)  ;  (767  Loher)  ;  (96  Oaudi- 
chaad);   (3063  Merrill)  ;   {SUM  Elmer). 

Warm  parts  of  the  Old  World,  very  common;  a  frequent  weed  in  rice  lands. 

2.  Fuirena  umbeilata  Rott.  Descr,  et  Ic.  (1773)  70,  i.  J9,  i.  e.  (,  J8  altera, /■,  3. 

Perennial,  petals  obovate,  narrowed  at  the  base,  hardly  clawed. 

Preal,  Re).  Haenk.  1:  186;  Moritzi,  Verz.  Zoll.  Pfl,  97;  Steud,  in  Zoll,  Verz. 
Ind,  Ardiip.  heft  2,  61;  Vidal,  Rev.  PI,  Vase.  Filip.  284;  Phaner.  Cuming.  Philip. 
156;  Hook,  f.  Fl.  Brit.  Ind,  6;  660;  Hemsl.  in  Journ.  Linn.  Soc.  36  (1903)  256. 
Fvirena  tereticulmis  Presl  !  Re!.  Haenk,  1;  196.  F.  pentagona  Sohura,  Guin.  PI, 
42;  Miq.  Fl.  Nederl,  Ind.  3:  329. 

Luzon,  (1254,  1834  Cuming)  ;   (768  Loker). 

Warm  countries  of  both  liemispheres,  very  common. 

12.  RYNCHOSPORA  Vabl, 
Style  2-M.     Hypogjnons  bristles  present. 

*  Culm  with  one  dense  head  of  apikelets. 

1,  Rytychospora  Walllchlana  Hook.  f.  Fl.  Brit.  Ind.  6  (1893)   668. 
Nut  laterally  flattened. 

Hemsl.  in  Journ,  Linn.  Soc.  36  ( 1903)  260.  Rhyitchospora  Haenkei  Presl,  Rel. 
Haenk.  1  (1828)  199;  Miq.  Fl.  Nederl.  Ind.  3:  336.  Rh.  XPaltichiana  Kunth, 
Enum.  2  (18.17)  289;  Moritzi,  Verz,  Zoll.  Pfl.  08;  Steud.  in  Zoll.  Verz.  Ind.  Archip, 
heft  2,  61;  Miq.  Fi.  Nederl.  Ind,  3:  202.  Mariacue  uinhellatue  var,  procerior 
Steud.  in  Zoll.  VeiK.  Ind.  Arobip.  heft  2,  63. 

LuzoB,  (794,  795  Lofter)  ;   (G^JO  Elmer).     Semebara,  (4153  Merriii). 

From  India  to  Japan  nnd  Queensland,  common;  rare  in  tropical  Africa. 

2.  Rynctiospora  Wightiana  Hook.  f.  Fl.  Brit.  Ind.  6   (1893)   669. 

Nut  dorsally  flattened. 

Rhynchvapora  Wightiana  Steud.  Cjp.  148.  Rh.  discolor  Steud.  1.  c,  Rh. 
longiaetia  var.  F.  Muell.  Fragm.  Phjt,  Austral.  9:  75,  in  obs.  Haploatylia 
Wightiana  Neea  !  in  Nova  Acta  Nat.  Cur.  19  (1843)  Suppl.  1;  101,  E.  MeyenU 
Nees  !  ms.  partim. 
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LxizoN,  (703  Loher). 

Malabar  Peninsula  from  Poona  to  Ceylon;  also  in  Cochin-China. 
There  ia  an  American  plant   (No.  2385  Qardner)   collected  in  Piauhy,  Brazil, 
which  I  can  not  distinguish  specifically  from  R.  Wiyhtiana. 

'"  Spikelets  cO]nousty  umbelled, 

3.   RynchoBpora  aurea  Vahl,  Enum.  2  (1S06)  229. 

Style-branches  S,  very  short,  almost  wanting. 

Hook.  f.  Fl.  Brit.  Ind.  6:  670.  Bhynohospora  aurea  R.  Br.  Prodr,  230;  Presl, 
ReL  Haenk.  1 :  179;  Miq.  Fl.  Nederl.  Ind.  3:  330  et  Suppl.  262;  Vida!,  Rev.  PI. 
Vase  Filip.  285;  Phaner.  Cuming.  Philip.  156.  Bh.  articuUtla  Sprang.  Syst.  1: 
197;  Moritzi,  Vera.  Zoli.  Pfl.  98;  Steud.  in  ZoU.  Verz.  Ind.  Arehip.  heft'  2,  01; 
Miq.  Fl.  Nederl.  Ind.  3:  337.     Scirpus  corymbosm  Linn.  Amoen.  Acad.  4:  303. 

Philippikes,  {15  hb.  Presl) .     Cebu,  { 1703  Cuming).     Mindobo,  {S&7  Merrill). 

In  the  warm  parts  of  the  World,  common  in  the  Old;  very  common  in  the  New 
World. 

t.   Rhynchospora  glauca  Vahl,  Enum.  2  (1800)   233. 

Style-branches  2,  long. 

Hook.  f.  Fl.  Brit.  Ind.  6:  671.  Bkynchospora  laxa  R.  Br.  Prodr.  230;  Miq.  Fl. 
Nederl.  Ind.  3:  337.  Rh.  ferrugima  Roem.  et  Sell.  Syst.  2:  85;  Presl,  Rel.  Haenk. 
1:  199. 

In  all  warm  countries;  frequent  in  India. 

Var.  p  Chinensis  Hook.  f.  Fl.  Brit.  Ind.  6:  072. 

Spikelets  often  ripening  two  nuts;  hypogynous  bristles  often  reaching 
the  top  of  the  beak  of  the  nut. 

Hemsl.  in  Journ.  Linn.  Soc.  36  (1003)  259.  Rhynchos-pora  CMnensis  Boeek. 
in  Linn»a  37   (1873)   586. 

Luzon,  Benguet,  (6757  Elmer)  ;  Lepantfl,  (4623  Merrill). 

From  Madagascar  to  Japan  and  the  Sandwich  Islands,  frequent. 

13.  SCHOENUS  Linn. 

1.  Schoenus  apogon  Roem.  et  Sch.  Syst.  2  (1817)  77.  S.  imberbis  Poir. 
Encycl.  Suppl.  2;  251,  neque  (homonyms)  p.  250,  nee  R.  Br.  8.  laaxifiorus  Steud. 
!  Gyp.  166.  8.  BrownU  Hook.  f.  !  Handb.  New  Zeal.  Fl.  298.  Ghaetospora 
imberbis  E.  Br.  !  Prodr.  233.  O.  tenussima  Steud.  !  Cyp,  182.  C.  Japomca 
French,  et  Savat.  PI.  Japon.  2!  122,  548,  e  deseript.  C.  umbelluUfera  Boeek.  ! 
in  Flora,  65  (1882)  28.  Isolepis  margariUfera  Nees  in  Ann.  Nat.  I,  G  (1849)  46. 
SiHTpm  margaritifer  Boeek.   !  in  Linnsa  36   (1889-70)   697. 

Luzon,   (1347  Loher). 

From  Japan  to  New  Zealand ;  Common  in  Australia. 

14.  CLADIUM  R.  Br. 


Glumis  13  ad  16,  oblongis,  specie  distichis;  paniculae  laxae,  ramis 
anf ractuoBO-flexuoais ;  mice  parva,  sessili,  obovoidea,  papyracea,  viridi- 
lutea,  grosse  lase  nigosa,  roetro  subnuilo,  i.  e.,  brevi  depresso-ovoideo, 
glabro. 
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Plant  1  m.  high.  leaves  very  few,  3  to  7  cm.  long,  linear,  rigid. 
Spikelets  with  3  or  4  short  ovate  ghuiies  at  the  base,  the  upper  one 
perfecting  a  nut,  succeeded  hy  10  or  12  oblong,  much  larger,  remarkably 
distichous  glumes.  I  detected  in  the  ripe  fruit  no  hypogynoua  setffi. 
The  species  is  very  like  CJadium  nndulahim  Thwaitea,  but  the  nut  is 
smaller  and  the  beak  0. 

Luzon,  Principe,  (1124  Memil). 

A  young  plant,  No,  758  Merrill,  Palawsn  (ParnguH)  mfty  also  be  referable  to 
this  speciea. 

15.  GAHNIA  J.  G.  et  R.  Forster. 

1.  Gahnia  Javanica  Moritzi,  Verz.  Zoll.  Pfl.  (1I445-40|  OR. 

Tall,  scabrous;  panicle  long,  compound,  dense,  of  black  1-  to  3-flowered 
spikelets. 

Miq.  Fl.  Nederl.  !nd.  3:  340;  Vidal,  Rev,  PI.  Vase.  Filip.  SRS;  Hook,  f,  Fl, 
Brit.  Ind.  6:  676;  Hemsl.  in  Journ,  Linn,  Soc.  36  (1903)  202.  PhofcdionlAus 
maltiflcrvs  Steud.  !  in  Zoll,  Verz,  Ind.  Archip.  heft  2,  01,  Sy^yganthva  mulli- 
ftorus  Steud.  Cyp.  153,     Schoenus  Hasskarlii  Steud.  !  1.  c.  166. 

Luzon,  Mount  Banajao,  (1905  Vidal).  Mindanao,  Mount  Apo,  (288  DeVore 
et  Hoover)  ;   {i03S  Copeland). 

From  Yunnan  and  Penang  to  New  Guinea  and  the  Viti  Islands;  frequent, 

10,  REMIREA  Aublet. 

1.   Remlrea  marltima  Aubl.  PL  Guian.  1   (1775)  45.  t.  IG. 

Spikelets  1-flowered,  in  dense  digitate  spikes. 

Vidal,  Rev.  PI.  Vaac.  Filip.  285;  Phaner.  Cuming.  Philip.  156;  Hook.  (.  Fl, 
Brit.  Ind.  6:  677;  Hemsl,  in  Journ.  Linn.  Soc.  36  (11)03)  258.  liarisous  capi- 
taius  Steud.  1  in  Zoll,  Verz,  Ind.  Archip.  heft  2,  03;  Miq.  Fl.  Nederl.  Ind.  3:  288. 
M.  pungena  Steud,  !  1,  c.  00;  Miq.  1.  c.  288.  M.  morilimus  Miq.  Fl.  Nederl.  Ind. 
Suppl.  600.  Cyperus  Kegelianas  Steud,  !  Cyp.  60.  Lipocarpha  folioaa  Miq.  !  Fl. 
Nederl.  Ind.  3:  332  et  Suppl.  202. 

Philippines,  (867  Cuming) ,  Luzon,  Manila,  (108  Vhamiaao),  Mindobo, 
(881  Merrill).     Mindanao,  (857  CopeUmd). 

Tropical  seacoasts  of  the  Old  and  New  Worlds. 

17.  SCLERIA  Berg. 
Series  A.  Many  of  the  spikelets  (apparently]   2-»ea;uai, 

1.  Scleria  ilthosparma  Swartz  Prodr.   (1788)   18. 

Medium  sized ;  panicle  thin,  lax ;  nut  white,  smooth. 

Moritzi,  Verz.  Zoll.  Pfl,  98;  Steud.  I  in  Zoll.  Verz.  Ind.  Archip,  heft  2,  61; 
Miq,  Fl,  Nederl.  Ind.  3:  344;  Vidal,  Rev.  PI.  Vase.  Filip,  285;  Phaner.  Cuming. 
Philip.  156;  Hook,  f,  Fi.  Brit.  Ind.  6:  65;  Hemsl,  in  Journ.  Linn.  Soc.  36  (I0O3) 
205.  Scleria  glaucescetis  PresI,  Rel.  Haenk.  1 :  202.  Soirpua  titkoBpermua  Linn, 
Sp.  PI.  ed.  1,  51.  Sehoenva  lithoapermus  Linn.  Sp.  PI.  ed.  2,  65  pro  parva  parte. 
Olyra  ori^italis  Lour.  Fl,  Cochincb.  2:  074. 
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Phiuppines,  (ISil  Cuming).  LfZON,  (603  Wkitford)  ;  (3176  Merrill)  ;  (6144 
Leiberg). 

Warm  regions  of  the  World;  very  common  in  Asia,  Oceania  and  America;  rare 

Var,  j9  Roxburghil  Thwaites  !  Enum.  PI.  Zejl.  ^54. 

Kathcr  stouter,  nut  with  traiisveree  wriukles,  at  Icawt  when  young. 

Hook.  f.  Fl.  Brit.  Ind.  6:  685. 

Luzon,  (805,  SOfi  Loher). 

South  India. 
■   2.  Scleria  copymbosa  Bosb.  Hort,  Beng.  1S14  (1813)    103. 

One  to  three  meters  high,  panicle  large,  eompouml,  dense. 

Hook.  f.  Fl.  Brit.  Ind.  6:  C8B.  Scleria  androgyna  Necs  in  Linnwa  9  (1834) 
303. 

CuiJON,  (658  Merrill). 

India,  frequent. 

3.  Scleria  Motleyi  C.  13.  Clarke  in  lib.  Keiv,  nis.  in  Motley  nn.  72,  74,  152. 
Minutely  loosely  flocrose  all  over;  nut  ellipsoid,  with  triangular  top, 

white,  with  rusty  hairs. 
Borneo,  frequently  receiied. 
Var.  (S  densi-splcata. 

Spikes  compound,  dense,  of  many  spikelets;  bracts  linear,  caudate, 
standing  out  from  the  spike. 

Luzon,  Pampanga,  Mount  Arayat,  (803  Loher). 

Series  B.  Bptkeleta  all  J-seteual. 
{a)  Plants  medium  sized  or  small;  annual  or  with  scarcel]/  any  rftia«me. 

4.  Scleria  tessellata  Willd.  !  Sp.  PI.  4   (1805)  315,  tab.  Rumpli.  dtat.  exel. 

Nut  tessellated,  often  minutely  hairy. 

Hook.  f.  Fl.  Brit.  Ind.  6:   686;  Hemsl.  in  Journ.  Linn.  Soe.  36    (1903)    207. 
Scleria  propinqua  Steud.  !  Cyp.  160;  Miq.  Fl.  Nederl.  Ind.  3:  343. 
Philippines,  (Loherj,     Luzon,  Benguet,   (4370  Merrill). 
From  India  to  Japan  and  Queensland;  common  in  India. 

5.  Scleria  annularis  Kuntli,  Enum.  2   (IS37)  350. 

Nut  smooth,  Bometimcs  obscurely  fenestrate;  margin  of  the  disc 
truncate. 

Hook.  f.  Fl.  Brit.  Ind.  6:  687;  Hemsl.  in  Journ.  Linn.  Soc.  36  (1903)  203. 
Hypopyrum  annulare  Nees  in  Linnasa  9   (1834)  303. 

Luzon,  (807  Loher). 

India  and  CMna  (Ichang),  rare. 

1  Lam.  Encycl.  7   (1806)   3,  exempio  Madagas- 
Nut  smooth;  margin  of  the  disc  subentire,  glandular,  colored. 
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Hook.  f.  Fl.  Brit.  Ind.  6:  687.  Scleria  talcriflora  Boeek.  !  in  Linntea  38 
(1874)   455. 

Luzon,   (808i-ofto-);    (3005,4617  ilcrritt). 

Ceylon  to  New  Csledonia,  scattered. 

This  species  is  very  near  Scleria  annvlaris  Kunth,  but  tlic  inflorescence  is  looser 
and  with  divaricate  and  nodding  branches. 

(b)  Planls  more  lobusi,  viitk  woudy  horixoiiial  rliiymtcs. 

'  Sheaths  of  the  leaves  S-ieinged, 

1.  Scleria  hebecarpa  Nees  in  Wight  CMitrib.   (1834)   117. 

Nut  slightly  vernicose,  hairy;  lobes  of  the  disc  lanceolate,  appresaed 
to  the  nut. 

Hook.  f.  Fl.  Brit.  Ind.  6:  680;  Hemsl.  in  Journ.  Linn,  Roc.  36  (1003)  264. 
Scleria  scrohKMlata  Moritai  !  Verz.  Zol),  Pfl.  OS,  partim ;  Steud.  !  in  Zoll,  Verz. 
Ind.  Arehip.  heft  i,-Ql,  non  Nees,  H.  Japonica  Steud.  !  Cyp.  I6B.  8.  Wickurai 
Boeek.  !  in  Engl.  Jahrb.  5   (1884)   510. 

Luzon,  Manila,  {Wickura). 

India,  frequent,  to  Japan  and  the  Viti  Islands, 

8.  Scleria  Chinensls  Kunth,  Enum.  2   (1K37)   :<-'i7. 

Nut  verrucose  or  tessellate,  liairy ;  lobes  of  the  disc  short-ovate,  rounded. 

Hook.  f.  Fl.  Brit.  Ind.  6:  600;  Hemsl.  in  Journ.  Linn.  Soc.  36  (1003)  203; 
Merrill  in  Philip.  Journ.  Sei.  1  (IBOO)  Suppl.  1;  31.  «c(ciiii  scrobieiilala  Moritzi 
!  Verz.  Zoll,  Pfl.  08  partim. 

Luzon,  (804ioftcr)i   (3964,  3958  WerriK). 

China  to  Singapore,  Malaya  and  Queensland. 

1).  Scleria  oryioldes  Presl,  Eel.  Haenk.  1   (1828)  201. 

Pani de-bra nehes  numerous,  subcrect,  long,  with  many  solitary  spike- 
lets;  nut  smooth,  margin  of  the  disc  truncate. 

Miq.  Fl.  Nederl.  Ind.  3:  342;  Hook.  f.  Fl.  Brit.  Ind.  6:  691. 

Luzon,   (Haenke)  ;   (144  Merrill). 

Southern  India  to  north  Australia,  frequent;  also  received  twice  from  Mo- 
zambique. 

10.  Scleria  purpureo-vaginata  Boeck.   '.   in  Engler  Jahrb.  5   (18S4)   513. 

Nearly  glabrous,  leaves  appearing  in  twos  and  threes,  subopposite;  nut 
white,  tessellated ;  lobes  of  the  disc  short-ovate,  obtuse. 

Scleria  aumatrensia  Vidal   !  Rev.  PI.  Vase.  Eilip.  285,  non  Retz. 

LuKOfJ,  (1936  Vidal);  (1852  bis  Wichura)  ;  (34  Whitford) .  Nbghos,  (95 
Copeland).     Palawan,   (353  Bertnc;os). 

Ceram  haut. 

The  faleely  opposite  or  ternate  leaves  brings  this  plant  apparently  near  the 
group  of  Scleria  Sumatrensis.  The  present  species  has  strongly  3-winged  leaf- 
aheaths  which  separates  it.  As  regards  8.  Svmatreneia  Retz.,  an  abundant  species, 
it  has  a  very  tall  disc  sticking  up  and  encircling  the  nut  up  to  two-thirds  its 
height,  which  wakes  the  species  an  easy  one  to  recognize. 
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*' Bheathg  of  the  leaves  acutely   triangular,  scarcely  winged.     Leaves    {falsely} 
temale  or  opposite. 

11.  Seleria  seroblculata  Nees  in  Wight  Contrib,   (1834)   U7. 
Panicle  dull  grey-purple;  lobes  of  the  disc  short. 

Moritai  I  Verz.  Zoll.  Pfl.  98  partim;  Miq.  Fl.  Nederl.  Ind,  3:  342;  Hemsl.  iii 
Joum.  Linn.  Sop.  36  (1903)  266.  Seleria  Tintorensis  Nees  !  in  Linncea  9 
(1834)  303.  a.  teasellata  Decaisne  !  in  Nouv.  Ann.  Mua.  Paris,  3  (1834)  302, 
not!  Willd.  S.  Neeeiana  Hook,  et  Am.  Bot.  Bceehy  Voy.  220  (nee  S.  NceHi 
Kunth).  S.  WaigionefMis  Steud.  Cyp,  173;  Miq.  FI.  Nederl:  Ind,  3:  345.  8. 
foveolata  Llanos  Fragra.  PI.  Filip.  103,  non  Gav.  8.  Keyenais  K.  Schum.  !  in 
Engl.  Jahrb,  13  (1891)  267. 

Philippines,  [Llanoa) ;  (Moseley)  ;  (King).  Luzon,  (809,  810  tofter)  ;  (458 
Topping);  (331S  AkeTWs  coUeotor) ;  {2i  Foaworthy)  ;  (553S  Klmer).  Miswjbo, 
(1253  Merrill).     Mindanao,   (501  Copeland). 

From  the  Andaman  Islands  to  I.iu  Kiu  and  New  Guinea;  scattered,  not  very 

12.  Sclerra  multifoData  Boeck.  in  Linncea,  38  (1871)  510. 
Panicle  red ;  lobes  of  the  disc  |  to  §  the  height  of  the  nut. 

Hook.  i.  Fl.  Brit.  Ind.  6:  693.  Seleria  tessellata  Brongn.  in  Duperry  Voy. 
Coquille,  2  ( 1829 )   164.     Cares  Amboinica  Rumpli.  Herb.  Amb.  6 :  20.  (.  8.  f.  1. 

Luzon,  Manila,  (83  Qaudiohaud)  ;  Bataan,  (460  Topping);  Benguet,  (4834 
MerHll). 

Malayan  Peninsula  and  Archipelago;  frequent. 

Saletia  pubesc^is  Zoll.  !  Verz.  Ind.  Archip.  heft  2,  61,  which  is  not  S.  pubeseens 
Steud.,  I  consider  a  variety  only  of  8.  mttltifoliata  Boeck. 

13.  ScleDa  Sumatrensis  Eetz.  Obs.  5:  19.  (.  2. 

Disc  tall,  encircling  the  nut  up  to  |  its  height. 

Boeek.  in  Linnasa  38:  513;  Hook.  f.  FI.  Brit.  Ind.  6:  603.  S.  purpurasoens 
SUnd.  Cyp.  189. 

Basilan  (7  De  Vore  £  Hoover). 
Southern  Beogal  to  Malaya. 

18.  DIPLACRUM   R.  Brown. 

1.  Oiplacrum   caricinum   R.   Br.   Prodr.    (1810)    241;    Brongn.   in   Duperry. 

Voy.  Coqnille,  2   (1829)    160;  Moritzi,  Verz.  Zoll.  Pfl.  99;   St«ad.  in  Zoll.  Verz. 

Ind.  Archip.  heft  2,  60;  Miq.  Fl.  Neder!.  Ind,  3;  345  et  Suppl.  262;   HenisI,  in 

Journ.  Linn.  Soc.  36    (1903)   267.     Seleria  caricina  Benth.  Fl.  Austral,  7:   420; 

Hook.  f.  Fl.  Brit,  Ind.  6:  688. 

Luzon,  (736  Loher) ;    (3626  Merrill). 

Frequent  in  India,  thence  scattered  to  Hongkong,  the  Philippines  and  Queens- 
There  ia  no  possible  line  to  be   drawn  between  Diplacrum  and  Seleria,     In 

Diplaoram   the   female   flower — that   is,   apikelet— appears   terminal;    but   so   it 

does  in  Seleria  fiacdda  very  often. 
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19.  CAREX  Linn. 
Subgenus  I.  Viqneandra.     Style  2-fid;  spikelets  inale  nl  top. 

1.  Carex  brunnea  Thunb.  Fl.  Jap.  (1784)  38;  C.  B.  Clarke  in  Journ.  Linn. 
Soc.  37  (1904)  3,  5,  cum  ayn.;  Henisl.  in  Journ.  Linn.  Soc.  36  |I903)  279; 
Merrill,  Philip.  Journ.  8ci.  1   (1906)  Suppl.  1:  31. 

Luzon,  (1346  Whilford)  ;  (711  Lohm-) ;  (3107,  3880.  4223,  +224,  4514,  4.'i20, 
4731,  4819  Merritl). 

From  Madagascar  to  Japan,  Australia  and  tbe  Sandwicli  lelandi;  common. 

2.  Carex  Oraeffeana  Boeck.  in  Flora,  58  (1875]  !23;  C,  B.  Clarke  in  Journ. 
Linn.  Soe.  37   (1904]   3,  5. 

Luzon,  Benguet,  (689  Z/oftcr).     Mindanao,  [1250  Copelattd).     Samoa. 
Subgenus  II.  Cabicinica.     Style  3-tid;  stem  with  one  spike. 

3.  Carex  caplltacea  Boott,  Carex,  1  ( 1858)  44.  I.  110;  C.  B.  Clarke  in  Journ. 
Linn.  Soe,  37   (1904)  3,  7,  cum  ayn.;  Hemsl.  1.  c.  36   (1903]   278. 

Luzon,  Benguet,   (705  Loh&r) ;   (4732  Merrill). 

Southeaatern  Asia,  extending  from  Laristan  to  Sachalin  and  to  New  Soutli 
Wales. 

Subgenus  III.  Caricandba.  Style  3-fid;  spikes  numerous,  very  many  of  them 
male  at  the  top. 

4.  Carex  scaberrima  C.  B,  Clarke  in  Journ.  Linn.  Soc.  37  (1904)  4,  10. 
Carex  Bengalensis  var.  7  acaberrima  Boeck.  in  Linneea,  40  (1870)  347;  Vidal, 
Rev.  PI.  Vase.  Filip.  285;  Plianer.  Cuming.  Philip.  156. 

Luzon,  Atbay,   (936  Cumins);   Benguet,   (4796  Merrill). 

Endemic;  that  is  to  say,  G.  scaberrima  can  not  well  be  made  a  variety  of 
0.  Bengalensie  Roxb.,  or  of  C.  cruciata  Wahl.,  unless  a  large  seriea  of  admitted 
species  of  this  subgenus  are  leduced  to  one. 

5.  Carex  fulrenoldei  Gaudich.  !  in  Freydnet.  Voy.  (1826)  412;  C.  B. 
Clarke  in  Journ.  Linn.  Soe.  37   (1904)   6,  11,  cum  syn. 

Luzon,   (109  Merrill).     Cebu,   (1764  Cuming). 
Queensland  and  the  Marianne  Islands. 

6.  Carex  Cumingii  Vidal  I  Pbaner.  Cuming.  Philip.  (1883)  166;  Rev.  PI. 
Vase.  Filip.  286,  non  Boott;  0.  B.  Clarke  in  Journ.  Linn.  Soc, 37   (1904)   4,  11, 

Luzon,    (1408  Cuming);    (704,  712  Loher)  ;    (0449  Elmer);    (Alberto). 
Endemic. 

7.  Carex  fllielna  Nees  in  Wight.  Contrib.  (1834)  123;  Hemsl.  in  Journ, 
Linn.  Soc.  3«   (1903)  285;  C.  B.  Clarke  in  Journ.  Linn.  Soc.  37   (1904)   4,  11. 

Lxtzon,  (707  B  Loher);  (868  Kkmme) ;  (948  Whitford) ;  (4513,  4743  Mer- 
rill). 

Abundant  in  India;  also  in  China. 

Many  admitted  speciea  of  Carex,  and  among  these  is  the  next,  C.  continua 
C.  B.  Clarke,  are  very  close  to  C,  /ilicina  Nees. 

8.  Carex  eontlnua  C.  B.  Clarke  in  Hook.  f.  Fl.  Brit.  Ind.  6  (1894)  717; 
Hemsl.  in  Journ.  Linn.  Soe.  36  (1903)  281;  C.  B.  Clarke  in  Journ.  Linn.  Soc. 
37   (1904)   4,  II;  Merrill,  Philip.  Journ.  Sci.  1    (1906)   Suppl.  V.  31. 

Luzon,  (707,  708,  709,  710  Loher);  (189,  1121,  1145  WhUford)  ;  (6985 
Elmer);   (3197  Merrill). 

Widely  distributed  in  North  India;  also  in  Yunnan. 
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9.  Carex  rhlzomatoM  Steud.  in  Zoll.  Verz.  Ind.  Arcliip.  Iieft  2,  (1854)  GO; 
C.  B.  Clarke  in  Journ.  Linn.  Soc,  37   (1B04)   4,  12,  cum  sjii. 

Neobos,  (179S  Cvming). 
Aaaam,  Burma. 

10.  Carex  turrita  C.  B.  Clarke  in  Journ.  Linn.  f-oc.  37   |1904|   4,  13. 
Luzon,  Benguet,   (700  Loher), 

Endemio  in  the  Philippines. 

11.  Carex  baccans  Nees  in  Wight  Contrib.  (1834)  122;  Henial.  in  Journ, 
Linn.  Soc.  36  (1903)  274;  C.  B.  Clarke,  1.  c.  37  (1S04)  4,  14, 

Luzon,    (706,   1948  Loher)  ;    (4515,  4555,  4704   Merrill);    (6270  Klmer). 
Common  in  north  India,  extending  to  Java  and  Formosa. 

12.  Carex  Loheri  C.  B.  Clarke  in  Journ.  Linn.  Soe.  37   (1904)   4,  14. 
Luzon,  (701,  702,  703,  708  bis  i/ofter) ;   {i46»  Merrill) . 

Endemic, 

Subgenus  IV.  Eucabex,     Style  3-fid;  teiminal  spike  wholly  male, 

13.  Carex  phynchachaenium  C,  B,  Clarke  in  Govt,  Lab,  Publ.  35  (1905) 
5;  Merrill,  Philip.  Journ.  Sci.  1    (1900)   Suppl,  1:  31. 

Luzon,  Bataan,  (C983  Elmer). 
Endemic. 

14.  Carex  subtransversa  V.  B,  Clarke,  sp,  nova. 

Glabra,  mediocris,  foliis  cum  culmo  aequilongis,  3  ad  4  mm.  latis ;  spicis 
3  ad  4,  ima  pins  minus  remota,  summa  raascula;  bracteis  inflorescentia 
vix  brevioribus;  utriculis  (rostro  incluBo)  3.5  mm.  longis,  globoso-tri- 
gonia,  5  ad  8  nervatie,  glabris,  iuride  viridibus,  in  rostrum  suhito  angus- 
tatis,  rostro  cum  J  parte  utriculi  aequilongo,  fere  lineari,  paullo  obliquo; 
Btylo  3-fid. 

Luzon,  Benguet,  Pauai,  (4730  Merrill),  2,100  m.  s,  m. 

G.  transversw  Boott  simjlis  et  affinis,  differt  utriculos  raulto  minorea,  matu- 
rates oblique  erectoa, 

20,   HYPOLYTRUM   L.  C.  Rich. 

Style  2-fid.     Inflorescence  paniculate- corymbose. 

1.  Hypolytrum  latlfolium  L,  C,  Rich,  in  Pera,  Syn.  1    (1805)   70. 

Nut  wrinkled,  brown  or  chestnut,  with  a  small  conic  whitened  beak. 

Miq.  Fl.  Nederl.  !nd.  3:  333;  Hook.  f.  Fl.  Brit.  Ind.  6:  G78;  Hemal.  in  Journ. 
Linn.  Soc.  38  (1903)  258;  Merrill,  Philip,  Journ.  Sci.  1  (190(1)  .Suppl.  1:  30, 
Hypolytrum  schoenoidet  Moritzi  !  Verz.  Zoll,  Pfi,  97 ;  Steud.  in  Verz.  Ind.  Archip, 
heft  2,  61.  B.  myrianthum  Miq,  !  Fl.  Nederl.  Ind.  3:  333,  Albikkitl  soirpoides 
Preal,  Eel,  Haenk.  1 :  185.  (,  35;  vix  Preai  in  Oken  Tsis.  21 :  260,  A.  achoenoides 
Presl  1.  c.  (.  Si. 

Luzon,   (2089  Borden). 

In  India  frequent,  extending  to  Formosa,  Queensland  and  the  Viti  Islands. 

These  species  of  Hypolytrum  are  very  close  together;  some  botanists  include 
Mascarene  plants  in  B.  latifolitim  L.  C.  Kich. 
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2.  Hypolytrum  eompactum  Neea  !  in  LiniiKa,  9  (1834)  288;  Nova  Acta 
Nat.  Cur.  19   (1B43)  Suppl.  1:  73. 

Panicle  congested  nearly  into  one  maBs;  beak  conic,  flattened,  whitened, 
nearly  as  long  as  the  nnt. 

Miq.  Fl.  Nederl.  Ind.  3:  333;  Merrill,  Philip.  Journ.  Sci.  1  (1906)  Suppl. 
1:  29. 

Luzon,  {Meym);  (770,  777,  778  Loher)  ;  |C011  Leiberg)  ;  (782,  2020 
Borden);    (2496  Jfemll) ;    [51  Whit  ford)  ;    (3977  Vidal). 

Coch  in-China  and  the  Andaman  let  an  da. 

I  identified  two  of  the  above  plants  with  a  speciea  from  the  Aru  Islands  (aa 
yet  unpubliahed) ;  but  Merrill  I.  c.  says  the  Philippine  plants  cited  above  are 
all  one  species,  and  I  consider  that  he  is  correct. 

3.  Hypolytrum  virldinux  C.  B.  Clarke,  ms.  (1896)  bb.  Kew. 

Spicis.  parvis;  stylo  S-fido;  nuce  parva,  matura  viridi,  reticulato- 
rugosa,  rostro  vix  ullo  albescente. 

Luzon,  Montalban,   (7"'i  Loher)     Benguet,   (0223  Elmer). 

Borneo. 

Thia  specieR  ia  allied  to  H  lattfolvum  L  C.  Kich,,  but  has  much  smaller  spikes 
and  nuta.     In  the  type  (from  Sandakan)  tbe  nuts  are  remarkably  green. 

i.   Hypolytrum  Philippensei     B   Clarke,  ms.  (1887)  hb.  Kew. 

Panieula  composita,  spieulie  parvulis,  nunieroais,  brunneis;  ceteroquin 
ut  H.  latifolium  L.  C.  Rich. 

Luzon,  laabela,  (3987  Vidal) ;  Union,  (779  Loher)  ;  Laguna,  (5120  Merrill]  ; 
Rizal,   (77  Fomeorthy).     Palawan,  (744  Merrill). 

Endemic. 

This  differs  from  E.  viridinutc  in  the  very  copious  panicle;   in  the  type   (No. 
39S7  Vidal)   there  are  about  600  spikes.     !  bave  not  seen  tbe  fruit. 
2L  MAPANIA  Aubl. 

1.   Mapania  humllis  7.-Vi11.  Nov.  App.   (1883)   309. 

Ijeaves  as  though  petioled,  30  to  45  mm.  broad,  flagellate  at  the  tip. 

Hook.  f.  Fl.  Brit.  Ind.  6:  083.  PandoMOphyllMm  humite  Hassk.  !  in  Tijdsch. 
Nat.  Vereen.  10  (1843)  119;  Miq.  Fl.  Nederl.  Ind.  3:  334.  Lepironia  ousptAiio 
Miq.  Fl.  Nederl.  Ind.  Suppl.  C03,  lide  auetoris.  L.  ftumt7is  Miq.  Illustr.  Fl.  Arch. 
Ind.  01.  t.  23. 

Luzon,   {714  Ijoher).     Mindobo,   (4030  Jfcrrtil)' 

Malayan  Peninaula  and  Archipelago;  frequent. 

22.  LiPOCARPHA  R.  Br. 

1.  Lipocarpha  argcntea  R.  Br.  in  Append.  Tuckey  Congo   (1818)   459. 

Spikes  terete,  points  of  the  glumes  appreseed,  almost  incurved. 

Miq.  Fl.  Nederl.  Ind.  3;  331;  Vidal,  Rev.  PI.  Vase.  Filip.  285;  Phaner.  Cuming. 
Philip.  ISfi;  Hook.  f.  Fl.  Brit.  Ind.  6:  667;  Hemsl.  in  Journ.  Linn.  Soc.  36 
(1903)   2fl7.     Kj/Uinga  albescens  Steud.  I  Cyp.  08;  Miq.  Fl.  Nederl.  Ind.  3:  294. 

Luzon,  Albay,   (14*18  Cumin!/)  ;  Benguet,   (9484  Elmer). 

Warm  parts  of  the  Old  World;  common. 
53082 3 
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2.  LIpocarpha  mieroeephala  Kunth,  Enum.  2   (1837)   2(iS, 

Spikelete  squarrose,  points  of  the  glumes  recurved. 

Miq,  Fl.  Nederl.  Ind.  3:  331;  Hook.  f.  Fl.  Brit.  Ind.  6:  668;  Heilisl.  in  Jouiii. 
Linn.  Soe.  36  (1903)  257.  Ascotepis  kylUngioides  Steud.  in  ZoU.  Verz.  Ind. 
Archjp.  heft  2,  01;  Miq.  Fl.  Nederl.  Ind.  3:  313.  KylUnga  sgtiarrosa  Steud. 
Cyp.  08;  Miq.  1.  c.  294.  Isolepia  sguarrosa  Miq.  !  in  Ann.  Mua.  Lugd.  Bat.  2 
(1806-66)  211,  non  Koem.  tl  Sch. 

Luzon,  (798  Lofeer);  (S625  Merrill) . 

Japan  to  Australia,  common;  Singapore  its  extreme  western  habitat. 
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THE  OCCURRENCE  OF  ANTiARIS  IN  THE  PHILIPPINES. 


By  El,MEB  ]>.  Mekbii.t.. 
[From  the  botanical  si'dicni  of  the  llioloyical  Labor 


ANTIARIS  Leach. 
Antiari*  toxicaria   (Pcis.)   Leschen.  in  Aim.  Mus.  Paris.,  16   (IHKI)   47K.  (,  SS; 
Blume,  Rumphia,   1    (1835)   50.  t.  22,  23 i  Benn.  I'l.  Jav.  Rar.   (1838-1852) 
->2    (   fS-Miq   Fl   Imi   Bat    1'  (1861)  211-  Hook   f   Fl    Brit   lii.l   5  (188B] 
517     r   \ill    No\     \pp    (1813)   202 

MiNDoRo  Bulftlncao  (1561  Bermejo'i)  Au^u  t  37  IWI  \  SoJii/dh  1 
Daht 

Una  interesting  npituM  wan  first  cu1i<!il  ti>  uui  iittelilluii  lij  tlu  lliiiiorabl^ 
Dcaii  C  norceiler  Secretary  of  tlie  lnt«iior  of  tlip  t  iiierniiioiit  of  tlie  Pliilip 
piiie  Islands,  nlio  brougiit  fioni  Bulalaaio  eiil}  m  (hi  ve<tr  I'lOO  a  Hinnll 
quantity  of  a  substance  used  In  tUi  uatives  in  tli»t  iicinity  tor  [loiMoninj!;  mums 
but  without  tiotatiital  material  bi  «)iich  tbe  species  yielding  the  prtduct  could 
be  identified  An  Dt  R  f  Baton  of  the  Buriau  of  bcience  had.  undertAketi  the 
clleinlcal  examination  of  tlie  different  arrow  poisons  used  by  the  natives  of  the 
Philippines  a  native  colleetor  was  sent  to  Bulalacao  uith  instructions  to  secure 
I  quantity  of  the  poison  as  well  aa  botanical  specimens  from  the  tree  yielding 
the  product  ^.Ithough  the  material  secured  was  without  fruit  or  flowers  a 
careful  examination  of  it  leads  me  to  conclude  that  it  is  identical  with  Anttarit 
toj;tcarta  nhile  Dr  Bacon  informs  me  that  a  chemical  examination  of  the 
[oison  shows  it  to  he  identical  uith  tliat  yielded  b^   tbia  species 

Mtquel '  credits  the  species  to  the  Philippines  citing  Oamelt  for  authority 
for  its  occurrence  here  That  the  species  was  knonn  from  the  Philippinei  oier 
two  hundred  years  ago  and  that  from  Gamell  «  time  up  to  tlie  year  1008  this 
much  discussed  and  well  hno«n  plant  had  not  U-on  redi-<iKnered  in  the  Archipel 
ago   IS  at  least  interesting 

t  1  tUar  includes  the  species  in  bis  Noviasime  Appendix  citing  Miguel  and 
Camell  for  authnnty  for  ita  occurrence  in  tbe  Philippines  but  stating  that  he 
had  not  seen  specimens 

Camell'  states  tbe  following  regardmg  this  plant  under  his  De  quibu^dam 
Arbortbus  Tenenatis 

1  Ipo  seu  Hifpo  arbor  eat  mediocris  folio  par*  t  &  obscurfe  virenti  quae 
tarn  mahgnae  &  noci\ae  est  qualitatis  ut  omne  \i\ens  umbra  sua  jntcrimat 
unde  narrant  in  circuitu  &  umbrae  distinct u  plunma  ostium  mortuoruni 
hommum  anamaliumve  videri  Circumvicinaa  etiaiij  plantas  eneoat  &  aves 
in>"identeB  interficere  ferunt  si  Nacua  Vomicae  Igasvr  plantam  non  in\enerint 
qua  reperta  vita  quidem  donantur  i  servantur  sed  defluvium  patiuntur  plu 
marum       Intontvs  Molcro  mihi   retulit    post   iter   per   '■vlvosam   viam,   passum 

'/"i.  Ind.  Bat.  1  '    (IB59)    292. 

'J.  Ray:   Hist.  Plant.  3   (1704)   App.  87. 
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fuiBBfi  defluvium  capillorum  uniua  lateris,  an  forian  ex  hac  arbore  !  Hypu 
lao  Imti  CamuconeB,  &  Sambales,  Hisponis  infensisainii  longia  excipiunt  arundi- 
neis  perfieiB,  aagittis  mtoxicandis  deserviturum,  irremediabile  venenum,  omnibus 
aliis  alesipharmaeis  auperius,  praeterquam  stereore  humaiio  propinato.  An 
Argensolae  arbor  rumosa.  quani  Inautoe  CeUhes  ferunt,  cujuB  umbra  occidentalia 
mortifera,  orientalis  Antidotum.  An  Machucae  Zeuva  ?  qui  addit:  Sagittia 
lacte  fructuB  arboris  Mansanillo,  illitia  vulneratos,  non  emori,  sed  intumeacere, 
&  hebetiaaimos  reddi.  Num  MansaniUo  idem,  ac  Mansanan  aeu  Pom-am  partus 
Acapuleo  !  quod  referunt  primum  bene  aapere,  sed  mox  infernaii  ardore  fauces, 
i,  interiora  adurendo  excruciare,  quod  ai  non  ptrimit,  saepiuamortales  aecelerat 
accidentea;   Aaportatur  in  navea,  ut  mures,  &.  glires  eo  conieato  intereant." 

This  apeeies  haa  long  been  known  to  Europeana,  and  many  of  the  early  travelera 
in  the  Malayan  Archipelago  wrote  fabulous  aceounta  of  the  tree  and  its  deadly 
properties.     Robert  Brmpn  '  haa  given  an  exhauative  historical  account  of  it. 

The  distribution  of  true  Aniiaris  toieicaria  is  aomewhat  ijoubtful,  Hooker  f.. 
reducing  to  it  Antiarts  innoieia  Blume  and  some  other  species,  giving  its  diatribu- 
tion  as  from  the  Deccan  Peninsula,  Pegu  to  Martaban,  Ceylon  and  the  Malay 
Islands,  stating  that  the  north  Australian  A.  maerophylUi  R.  Br.  may  be  the 
aame.     Engler  gives  the  diatribution  as  from  Java  to  the  Sunda  Islands. 

I   Horsefield:    Plantce   Javanicse   Eariores    (1838-521    pp. 
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PHILIPPINE  MYXOGASTRES. 


By  Geobob  Massee. 
{From  the  Royal  Botanic  Gardens,  Kev>,  England.) 


In  the  material  examined,  it  is  not  surprising,  but  on  the  contrary 
somewhat  gratifying  to  announce  that  no  new  species  have  been  discov- 
ered. The  number  of  species  dealt  with  is  yet  too  small  to  justify 
any  statement  as  to  the  predominance  of  any  given  group  in  the  area 
investigated. 

TUBULINA  Pers. 

Tubulina  eylindriea  Roat.  Monog.   (1875)   220;  Mass.  Monog.  Myx.    (1892)   39, 
Luzon,  Manila  [Copeland)  Dcpember,  1904,  on  dead  bamboo. 
Europe,  North  America,  India,  Ceylon  and  Australia.' 

STEMONITIS  Gled. 
Stemonltls  atra  Mass.  Monog.  Myx.  (1802)   78. 

Mindanao,  without  locality  [Copeland)    10O4. 

New  Zealand. 
Stemonrtis  Bauerlinil  Mass.  Monog.  Myx.   (1802)   79. 

Luzon,  Manila  {Copelani)  December,  1904,  on  dead  bamboo;  Province  of 
Benguet,  Sablan  (6210  Elmer)  April,  1904,  on  proatrale  l<^s;  Province  of 
Bataaji,  Mount  Marivelea  (4122,  4123,  4129,  4130  Merrill)  January,  1904,  on 
prostrate  logs. 

New  Guinea. 

LYCOGALA  Mich. 

Lycogaia  epidendrum  Rost.  Monog.  (1875)  85;  Mass.  Monog.  Mys.  (1892)   121. 
Mindanao,  Davao   (931  Copeltmd)   April,  1904,  on  prostrate  logs. 
Temperate  and  tropical  regions  of  the  World. 

ARCYRIA  Hill. 
Arcyria  punlcea  Rost.  Monog.   (1875)  268;  Mass.  Monog.  Myi.  (1892)    142, 

Luzon,  Province  of  Bataan,  Lamao  River,  Mount  Mariveles  (4119,  4128 
Merrill)  January,  1904.  Mindanao,  District  of  Zamhoanga,  San  Ramon  (729 
Copeland)  May,  1904,  on  prostrate  logs. 

Temjierate  and  tropical  regions  of  the  World, 

'  Geographical  distribution  of  species  taken  from  Masaee's  Monograph  of  the 
Myxogastres  (1892).     (E.  D.  M.) 
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Arcyria  serpula  Mass.  Monog,  Myx.  |1892|  104.  Hemiarcyria  sfipvla  Rost. 
Monog.   {I876I  2fi;. 

Luzon,  Province  of  Bataan,  Mount  Mnrivelts  (4126  MerHtl)  Janiiaiy,  1004, 
on  prostrate  logs. 

Tropical  and  temperate  rcf-ioiiB  of  tlie  World. 

TRICHIA  Haller. 
TrJchia  Balfourii  Masa.  Monog.  Myx.  (1892)   ISH. 

Luzon,  Province  of  Bntaan,  Mount.  Marircles    [4124  Merrill)   January,   1904, 
on  prostrate  logs. 
Cape  of  Good  Hope. 

DIDYMIUM   Sehrad, 

Didymium  farinaceum  Schrad.;  Masa.  Monog.  Myx.   (1892)   210. 

Mindanao,  Diatrict  of  Davao,  Todaya  (1175  Copeland)  April,  on  rotten  abaca 
{Musa  textilis)  ;  trail  to  Mount  Apo  (1174  Oopetond)  April,  11104,  on  rotten 
wood  in  foreata  at  1,300  m.  alt. 

Europe,  United  States,  Australia  and  the  Bonin  Islands. 

Roat.    Monog.     (187.1)      100;     Mass.    Moiior.    Myv. 

Luzon,  Manila  (4121  iterrill)  January,  1904,  on  dead  fruits  and  bracts  of 
Pattdanus.  Mindanao,  Diatrict  of  Davao,  Catalonan  (1)21  Copeland)  April,  1004. 
on  various  objects  near  rotten  log. 

Germany. 

Didymium  clavue  Kost.  Monog,   (1875)   153;  Mass.  Monog.  Mys.   (1S92)   230. 

Luzon,  Manila  (5179  Merrill)  October,  190.1,  on  fallen  petioles  of  Pobii.-<«n'i 
regia. 

Europe,  North  America,  Kgypt  and  (Vyloii. 

Didymium   Barterl  Mass.  Monog.  Myn.   (1802)   231. 

Luzon,  Province  of  Laguna,  Los  Banos  (4118  Merrill)  Jnne,  1005,  on  aborted 
fruits  of  Phytoarene. 

Weat  Africa. . 

PHYSARUM   Pers. 

Physarum  cinerum  Roat.  Monog,   (J«76)    102;  Mass.  Monog.  My:^.   (1802)   20H. 

Luzon,  Province  of  Bataan,  laraao  River  {Copeland)  ,Jaiiuarj,  1904,  on  imso 
of  an  orchid  on.  dead  tree. 

Temperate  and  tropical  regions  of  the  World. 

Physarum  rubiginoaum  Roat.  Monog.  (1875)  i04;  Mass.  Monog,  My.f.  (1892) 
302. 

Mindanao,  District  of  Zamboanga,  San  Ramon  [Copeland)  November,  1904, 
on  Musa  tewtiUa. 

Sweden,  Finland,  United  States. 
Phyaarum  cerebrinum  Maas,  Monog,  Myx.  (1892)   300.  fig.  275. 

Luzon,  Manila   (4116  Merrill)  July,  1005,  on  dead  Hibiscus. 
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PHILIPPINE   MYXOGASTRES.  llO 

TILMADOCHE   Rost. 
TJImadoche  nutans  Rost.  Monog,   (1875)   127;  Mass.  Monog.  Myx.  (1892}   327; 
Mindanao,  District  of  Zamboanga,  San  Ramon   {Copflnndj    Dewnibor,   1004; 
District  of  Davao,  Davao  (854  Cope(nnd)  April,  1004,  on  dead  wood. 
Europe,  North  Africa,  North  Aineriea,  (Jeylon,  Iniiift  and  Austriiliii. 

Tilmndoche  oblonga  R™t.  ■Monog.  Ap)).  (IHrfi)  13;  Mass.  Moiiog.  Myx. 
(1892)   334. 

Mindanao,  District  of  Zamboangn,  Sin  Kaninn  (C.ifW.iiid)  NovPniber,  11104, 
on  abaefi   (Muso  IcxtilM)   wastp. 

United  States. 

Tllmadoche  gyrocephala  Rost.  Monog.   (187fl)   131;  Mass.  Monog.  Myx.   (1802) 
335.     Didymium  gyrocephalum  Mont,  in  Ann.  Sci.  Nat.  II.  8:  302. 
Luzon,  Manila  (4117  Merrill)  July,  1905,  on  dead  Hih\scu». 
United  States  and  South  America. 

FULIGO  Rost. 
Fuligo  varians  Ro«t.  Monog.   (1875)   134;  Maan.  Monog.  Mjx.   (1892)   340. 
Luzon,  Province  of  Cavite,  Maragondong  (4191  Merrill)  -Tul.v,  IftOfl.  in  forests. 
Temperate  and  tropical  regions  of  the  World. 
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CIBOTIUM  BARANETZ  J.  SM.,  AND  RELATED  FORMS. 


By  H.  Christ. 
IBaael,  Switsxrland.) 


In  treating  the  oriental  forms  of  the  genus  Cibotium,  Hooker  and 
Baker,  Synopsis  Filicum,  and  C.  Christensen,  Index  Filicum  183,  have 
recognized  the  Sandwich  Island  species  as  distinct,  reducing  the  others 
to  one  species,  Cibotium  Barometz  (typographical  error  for  Baranetz, 
see  Kunze,  Suppl.  Schkuhr.  1 :  63,  in  note).  Kunze,  however,  separated 
from  this  collective  species  two  forms,  C  glaucescens  Kunze,  1.  c.  Tab. 
SI,  and  C.  Cumingti  Kunze,  1.  c,  64.  As  a  matter  of  fact  the  recogni- 
tion of  several  suhspeeies  is  well  justified,  and  from  an  examination  of  the 
material  in  mv  herbar  iim  I  recognize  the  folbwing 

colai  1   Barom  txj    J    Sm    in 

Pinnulis  fertilibus  3  cm  latis  usque  a3  costam  mcisis  segmentis  Ian 
ceolato  falcatiB  acutis  1  cm  longis  subintegns  aut  parce  aerratiB  smubus 
angustis  tepant  &  rhachibus  costiBqut  flocccw  araneoaiu  aoris  utroque 
coi^tulae  latere  bims  rartus  terms  aut  qjiatemis  baBi  segmeuti  insertis, 
mmutis  non  prommentihus  a  costa  aliquantulum  reraotis  subobliqiua 
sed  margini  ftegmenti  subparalleliB  1mm  latis  valvis  maequahbus  (i  e, 
externa  majore  cupulam  semigloboaam  fomiante  intenore  angustiore, 
rotundato  ovali)  tenuiter  conaceH   flavo  brurmeii  nee  pruinoBis 

Hub  Assam  Mak  im  foreit  (Z)  Brandts  1397)  Tonkin  fraDcnis  (P  Bon 
39711  Annam  Prov  Quang  Binh  {F  Cadiire  22)  Bujong  Malacca  [Ridley 
9tH)  Hongkong  (Fo6er)  Happy  \alley  (ffarftm^)  China  Futschau  (IFar- 
burg)  ;  Tunkin,  {Faber  1904)  ;  Yunnan,  Mengtze,  {Henry  9418)  ;  Szemao, 
{Henry  11739).  Formoaa,  (Faurie  087,  077);  Warburg;  Tarasui,  {Henry  1386). 
Liu  Kiu,  {Warburg.) 

The  typical  form,  widely  distributed  in  tropical  Asia,  on  the  one  hand  from 
North  East  India  through  South  China  to  Formosa  and  Liu  Kiu,  and  on  the 
other  hand  to  Malacca,  Tonkin  and  Annam,  usually  acaulescent,  but  found  t^ 
Henry  in  Yunnan  with  stems  8  feet  high. 

Cibotium  Assamtcum  Hook.  Sp.  SI.  1 :  B3.  Tab.  lk.B. 

Pinnulia  usque  ad  23  mm.  latis,  usque  ad  costam  incisia,  segmentis 
fertilibus  lineari-Ianceolatis,  acutis,  falcatia,  12  mm.  longis,  2.5  mm.  latis, 
manifeste  dentatis,  Binubus  angustis  separatie,  rhachi  subglabra,  costis 
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118  CHRIST. 

parce  araneoso-floceoeis ;  soris  in  apice  dentium  prominentibus  in  fron- 
dibus  plene  evolitis  utroque  eoatulae  latere  quints  senisve,  ultra  segmenti 
dimidiam  partem  occupantibus,  ejusque  apice  solummocio  soris  exempto, 
vix  1  mm.  latis,  teniiiter  coriaeeis,  obscure  brunneis  non  pminosis;  valvis 
inaequaiibns  exterioro  semigloboso,  iiiteriore  ansustioro,  rjvato. 

Habitu  Cyatlieae  magnae  soris  tiiargmalibun  ])iae<iitac, 

Hab.  Makum,  Luekinpore  [C.  B.  I'iarle  :i7fil2).  Tonkin  fniii<:aLs,  (/'.  Bon 
5408.) 

The  most  distinct  form. 

CibotJum  Sumatranum  n.  subsp 

Pinnulis  fertilibus  minoribus.  8  mm.  latis.  non  usque  ad  costam  ineisis, 
ala  1  mm.  lata  utrinque  superstite  (sinubus  obtusis  separatis)  3  mm. 
longis,  ligulato-obtusiuBculis,  denticulatis;  soris  utroque  costulae  latere 
binis  rarius  temts,  basi  segmenti  inscrtis,  a  costa  rcraotis,  mtnufis  0.5 
ad  0.7  mm.  latis;  valvis  subaequalibus.  tenuitcr  coriaeeis,  nifo-fulvia,  baud 
prominentibus,  margini  segmenti  suliparallel is,  non  pniijiatis. 

Hnb.  Sumatra, ^inggalang  Voloano,  {BiiiTjf  Rottt/cr  UIO-'>),  Herb.  Tiuic. 

More  delicate  in  all  parts,  segments  small,  liliiiit,  simis  rovimiccl,  the  pliant 
glabrous  or  nearly  so. 

Clbotlum  Cumingll  Kunze  Suppl.  Schkulir.  1:  C4. 

Pinnulis  1.3  ad  1.5  em.  latis,  fere  ad  costam  incisis,  segmentis  con- 
fertis,  sese  tangentibus  (sinubus  paene  nullis  aut  acutis)  ovato-trigonis, 
acutis,  0.5  ad  0.7  em.  longis,  decumbentibus,  minute  subserrulatis,  costis 
eostulisque  dense  rufo-  aut  aWAAo-pubescentibits ;  soro  utroque  costulae 
latere  solitario,  costae  adpreeso,  magno,  1.5  usque  ad  2  mm,  lato  non 
prominente,  transverse  ovato,  valde  obliqvo  usque  ad  verticali  quoad 
marginem  segmenti  et  costnlam;  valvis  subaequalihus,  rigide  coriaeeis, 
dilute  brunneis  saepeque  coemleo-pruinatiis. 

Hab.  Philippines,  Luzon,  Mount  Alagut  1,000  m.,  {Loher),  Province  of  Benguet, 
BagTiio,   (Bimer  6027,  6503,  6559). 

Hooker '  incorrectly  unites  Gibotium  Cumingii  Kze.,  with  C.  glaveescens  Kze., 
I.  c.  63.  Tai.  31,  as  Kunze  has  well  indicated  the  differences.  C.  glaaceacens  was 
based  on  a  cultivated,  and  as  the  illustration  shows,  an  immature  specimen,  of 
unknown  origin,  the  sori  scarcely  showing,  and  is  almost  without  doubt  identical 
with  C  Baraneiz,  in  young  stage  of  development,  and  should  be  reduced  to  that 
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PTERIDOPHYTA  HALCONENSES:   A  LIST  OF  THE  FERNS 
AND  FERN-ALLIES  COLLECTED  BY  ELMER  D.  MER- 
RILL ON  MOUNT  HALCON,  MINDORO, 


By  Edwin  Binqham  Copeland. 
(From  the  Bureau  of  EducaH(/n,  Manila.) 


Mount  HaJeon  is  probably  third  Jn  lieight  among  Philippine  nio\intains, 
being  nearly  3,700  meters  in  altitude  and,  so  far  as  known,  aiirpa-ssed  only 
by  Mount  Apo  and  Mount  Malindang,  both  in  Srindanao.  Tho  trip  on 
which  the  ferns  enumerated  below  were  collected  was  undoubtedly  the 
first  conquest,  by  white  men,  of  the  highest  peak.  It  was  undertaken  by 
the  order  of  and  with  the  support  of  Major-General  Leonard  Wood,  by 
Major  Edgar  A.  Mearns,  Surgeon,  United  States  Aruiy,  accompanied  by 
Elmer  D.  Merrill,  botanist  of  the  Bureau  of  Science,  and  IF.  /.  Hutchinson, 
of  the  Forestry  Bureau.  Al!  the  botanical  material  «as  collected  by 
Mr.  Merrill,  759  numbers  being  secured,  representing  about  100  dif- 
ferent species,  of  which  206  species  and  vaneties  ttcre  ferns  and  fern- 
allies. 

Previous  collections  have  been  made  since  the  American  occupation 
of  the  Phihppines  by  Merrill  in  1903  and  1905  on  the  Baco  River  at  the 
north  base  of  Halcoti,  and  hj  R  G  McGregor  at  the  same  place  m  1905. 
In  Juno,  1!)0C,  Mr.  M.  L.  Merritt  of  the  Forestry  Bureau  astended  the 
mountain  to  an  altitude  of  about  S  100  meters,  making  a  small  but  very 
interesting  botanical  collection.  In  1895  John  Whitehead,  an  English 
naturalist,  made  a  small  botanical  collection  on  Mount  Dulangan,  a  spur 
of  Halcon  reaching  an  altitude  of  1,800  meterb,  and  between  the  jears 
1836  and  1840  Hugh  Cuming,  also  an  Englishman,  LolIcLted  in  Mmdoro, 
undoubtedly  on  the  Baco  River. 

The  party  on  this  trip  left  tlie  coast  at  Subaan,  about  10  miles  north 
of  Calapan,  and  followed  a  general  southerly  direction.  Crossing  a 
broad,  interrupted,  forested  ridge  of  an  altitude  of  about  300  meters,  the 
Binabay  River,  a  tributary  of  the  Alag,  was  reached,  and  after  traversing 
a  narrower  and  slightly  higher  ridge,  the  Alag  itself,  a  tributary  of 
the  Baco,  was  crossed  at  an  altitude  of  about  70  m.  This  river  was 
ascended  to  an  altitude  of  about  300  meters,  and  again  crossed  above  at  an 
altitude  of  400  meters  after  which,  by  a  succession  of  more  or  less 
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120  COPELAND. 

interrupted  climbs,  camps  were  made  at  altitudes  of  1,000,  1,100,  1,600, 
1,800  and  2,400  meters. 

From  Mr.  Merrill's  reports,  from  the  si^e  of  the  rivers  flowing  from 
the  mountain,  and  from  the  character  of  the  vegetation  of  the  lower  and 
middle  altitudes,  it  is  safe  to  state  that  Halcon  is  a  very  wet  mountain, 
more  ho  than  any  other  of  approximately  equal  altitude  in  the  Philippines. 
The  party  was  out  forty  days,  in  this  time  there  being  more  or  less  rain 
nearly  every  day,  and  for  one  period  of  thirteen  days  while  they  were  at 
the  higher  altitudes  they  encountered  constant  heavy  rain,  day  and 
night,  and  in  this  time  never  saw  the  sun.  The  moisture  conditions 
of  the  rain-forest— that  is,  a  high  humidity  essentially  uninterrupted 
by  any  dry  season — are  thus  brought  down  in  sheltered  or  level  places 
to  approximately  sea-level,  and  "high-forest"  conditions  are  found  no- 
where except  to  a  limited  extent  on  the  lower  ridges,  while  the  savannah- 
wool  seems  to  !e  enti  elj  wanting  B^  virtue  of  its  lesser  altitidt  th's 
lowland  ram  fort  t  undoubtedly  enjcy^  an  app  ec  ably  anl  constantly 
higher  temperature  than  does  the  ram  forest  on  \po  for  instance  at  an 
altitude  of  1  200  meters  or  at  San  Bamon  at  an  altitude  of  00  meters; 
still  it  has  miny  species  in  common  with  both  the  above  local  tw  anl 
its  hionomi  character  so  far  as  can  be  judged  without  a  personal  Mbit 
and  a  study  of  the  fresh  plants  's  the  same  Aa  I  have  alwajs  found 
to  he  true  elsewhere  m  the  world  the  temperature  plays  a  mo^t  in- 
conspicuous role  as  compared  with  the  moisture  m  determining  the 
hionomic  iharaeter  and  the  local  distribution  of  plants  and  furnishes  no 
fit  l)as  s  for  the  genera!  classification  of  faunas  or  fl  ra=! 

Halcon  as  compared  with  &an  Eamon,  the  locality  where  the  fern 
bionony  has  been  most  studied,  is  notable  for  the  absence  of  the  savannah- 
wood  and  for  the  weak  development  of  the  high-forest  as  noted  above; 
for  the  much  greater  development  of  the  mossy  forest,  and  for  the 
presence  above  this  of  a  montane  brush.  Here,  as  on  Mount  Apo  (it 
is  wanting  on  Mount  Malindang),  this  brush  degenerates  in  places  to 
a  mere  heath  the  exceedingly  limited  vascular  flora  of  which  is  a  curious 
mixture  of  Australian  and  north-temperate  pioneers.  The  Pteridophyte 
flora  of  these  two  heaths,  450  miles  apart,  and  so  far  as  known  isolated  by 
that  distance,  is  almost  identical. 

MerrilVs  Halcon  plants,  as  must  be  the  case  with  so  rich  a  collection, 
offer  a  very  interesting  contribution  to  our  knowledge  of  the  distribution 
of  Philippine  ferns.  In  view  of  the  contiguity  of  Luzon  and  Mindoro 
it  is  but  natural  that  a  number  of  ferns,  hitherto  known  only  from  the 
mountains  of  central  Luzon,  Maquiling,  Mariveles,  Banajao,  ete.,  or  at  any 
rate  not  south  of  these  mountains,  should  be  found  here.  More  consider- 
able southward  extensions  of  range  are  those  of  Plagiogyria  tuherculata 
and  Lycopodium  complanatum  var.  thyoides.  Halcon  has  also  some  Ma- 
layan plants  hitherto  known  in  the  Philippines  only  from  northern  Luzon, 
such  as  Saecoloma,  Polypodium  decrescens  and  Lycopodium  casttarinoides; 
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with  these  should  be  mentioned  Lomaria  Fraseri  of  New  Zealand  and 
central  and  northern  Luzon.  However,  the  range  extensions  are  mostly 
in  the  direction  that  I  have  already  shown  to  be  the  general  one  of 
migration';  that  is,  towards  the  north.  Shorter  steps  of  this  kind  are 
those  of  Diplazium  Palauanense  and  Gleichenm  dicarpa,  known  previously 
from  Palawan,  Movogramme  dareacarpa  and  Bslypodium  tenuisectum 
from  Kegros,  and  1'.  moUicomum  and  P.  Yodeti  from  Panay.  A  con- 
siderable number  of  ferns,  Monachosonim,  Olmndra  Whitmeei,  Diplaziop-  ■ 
sis,  Blechnun  vestitum,  Plagiogyria  ChristU,  Acrosoms  (represented  by 
a  new  epecies),  Folypodlum  Celebicum  and  Dicksonia  ckrisotncha  arc 
here  found  for  the  first  time  north  of  Mindanao.  With  these  notable 
internal  extensions  of  range,  it  is  rather  striking,  even  when  we  remember 
that  Halcon  is  near  the  center  of  the  Archipelago,  to  find  in  this  collection 
only  eight  additions  to  our  flora,  of  plants  already  known  elsewhere.  Of 
these  eight  plants,  two  are  cosmopolitan,  and  all  are  Malayan.  Another 
factor  in  the  present  state  of  our  knowledge  is  that  here,  as  in  Mindanao, 
the  Celebes  element  sooma  to  dominate  over  the  Bornean;  yet  Mindoro 
is  connected  with  Borneo  through  the  Calamianes  Islands,  Palawan  and 
Balabac,  with  only  insignificant  gaps,  and  Mr,  Merrill  believes  that 
Halcon  geologically  is  similar  to  Mount  Kinabalu  in  north  Borneo,  it 
being  a  mass  granite,  marble,  white  quartz  and  with  some  schist-like 
rock.  However  this  may  be,  the  only  Halcon  fern  in  the  collection 
which  is  apparently  of  Bornean  origin  is  Opkioglossum  intermedium. 

While  we  are  receiving  the  congratulations  of  our  European  friends 
and  sometimes  congratulating  ourselves  on  the  present  progress  in  local 
pteridology,  we  must  not  forget  that  the  picture  we  are  painting  is  still 
almost  wholly  canvas.  We  know  perhaps  most  of  the  ferns  growing 
near  one  trail  up  Apo,  one  trail  up  Halcon,  and  we  know  something 
of  the  fern  flora  of  Santo  Tomas  and  Data  in  northern  Luzon,  and  of  the 
high  plateau  country  between  the  two  latter  mountains.  Of  Malindang 
in  Mindanao,  Canlaon  in  Negros,  Madiaas  in  Panay,  and  Banajao  in 
central  Luzon,  all  near  3,400  meters  in  altitude  or  higher,  we  know  es- 
sentially nothing,  having  some  half-dozen  ferns  from  each.  The  highest 
mountain  in  northern  Luzon  has  never  been  climbed  by  a  botanist  or  a 
collector,  nor  has  the  second,  Bulusan,  neither  have  Malaya,  nor  Solis, 
nor  any  mountain  of  the  high  and  extensive  eastern  Cordillera.  The  same 
is  true  of  the  high  peaks  of  southern  Luzon,  of  all  mountains  of  Samar, 
of  the  high  eastern  range  of  Mindanao,  of  Eoosevelt,  Apo's  great  neighbor, 
and  of  the  highest  peak  in  Palawan.  Yet  it  is  on  these  great  mountains, 
not  on  their  summits,  but  on  their  Targe  areas  at  intermediate  elevations, 
that  our  fern  vegetation  reaches  ite  most  luxuriant  development.  Ex- 
ploration has  obviously  not  reached  the  point  where  statements  as  to 
inter-island  range  have  more  than  a  temporary  interest. 

^  This  Journal  Botany   (1907)   2:  3-10. 
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Dr.  H.  Christ  is  maldiig  a  spoeial  study  of  our  collections  of  Dryopteris 
(Nephrodium),  and  most  of  our  Selaginella  material  ie  in  the  liande 
of  Professor  Hieronpitus;  therefore  I  have  not  undertaken  to  determine 
Merrill's  material  ih  either  of  the  above  genera.  Of  Dryopteris  about 
10  species  are  represented,  and  of  Selaginella,  about  6  species.  Of  the 
remaining  Pteridophytes  30  species  and  varieties  are  described  as  new, 
and  among  these  are  some  which  emphasize  the  position  of  the  Philip- 
pines as  the  richest  region  in  the  World  in  Polypodium  and  in  several 
related  genera  such  as  Prosaptia,  Acrosonts  and  Plagiogyria. 

POLYPODIACEj5'1 
ACROPHORUS  Presl- 
Acrophorus  sttpellatus  (Wall.)   Moore. 

On  ridges  in  the  mossy  forest  at  1,300  in.  alt,   (No.  5952|. 

Already  collected  in  the  Philippines  on  Motint  Apo,  Mindanao,  and  on  Mount 
Data,  Luzon. 

India,  Malaya. 

MONACHOSORUM   Kunzc. 
Monachosorum  subdigitatum   |B1.)   Ku)in. 

On  I'idges  in  the  niosBy  forrst  nt  1,300  in.  alt.   (No.  0!C4|. 

Previously  known  in  the  Pliilippines  only  from  Mount  Apo,  Minifanao. 
ASPIDIUM  Swartz. 
Aspidium  leuzeanum   (Candich.)   Kunze. 

In  a  damp  ravine  at  150  m.  alt.  (No.  5876). 

I^nzon  and  southward,  variable,  not  common. 

India  to  Polyneaia. 
Aspidium  Barberi   (Hook.]   (.'ojiel. 

Terrestrial  in  forests  at  300  m.  alt.   (No.  5875). 

Luzon,  Ma jaijai   {Loher),   . 

Malaya. 

A  probable  relative  of  A.  polymorphuiii,  with  the  form  of  A.  paekyphyllam  and 
linlike  any  other  Aspidium,  known  to  me,  in  the  very  long  free  excurrent  included 
vein lets. 
Aspidium  polymorphum  Wall. 

On  shaded  clifTs  at  150  m.  alt,  (No.  5874], 

Throughout  the  Philippines  and  worthy  of  its  name. 

India  to  Malaya. 
Aspidium  macrodon   (Tteinw.j  Keys. 

On  boulders  in  humid  forests  at  150  m.  alt.  (No.  5873). 

I.nion,  Mindoro. 

Malaya,  Fiji. 
Aspidium  Copeiandii  V.  Chr.   {A.  heterodon  Copel.). 

Terrestrial  in  ridge  forests  at  700  m.  alt.   (No.  5872). 

Very  doubtfully  distinct  from  Aspidium  decurrens  Presl,  and  the  relative  ranges 
of  the  two  species  uncertain,  because  many  of  the  specimens  in  the  herbarium  are 
without  stems. 
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Aspidium  sp.  iieiir  A.  decurrotis  Presl. 

Ill  forosts  Ht  100  111.  alt.  (No.  5H71). 

A  veiy  tiill  fern  witli  tlic  lowor  (jairs  of  ijiiiiui  nut  quite  wiiiiectcU  by  a  iviiif,' 
luicl  with  but  a  very  narrow  wing  ileeurrfiit  a  third  of  tlie  way  down  the  slipp. 

Aspidium  cicutarium    (Limi.)   Sw. 

In  the  humid  forests  at  200  m.  alt.  (No.  5870),  a  very  chnfTy  form  which  I 
Iiave  not  seen  before.  On  clilTs  in  dense  forests  at  1,800  m.  alt.  (No.  5809),  a 
small  flaeeid  form  with  rounded  lobes,  already  known  from  Bontoc,  Luzon.  Other 
forma  are  not  common  in  the  Archipelago, 

Pan  tropic. 

POLYSTICHUM  Itoth. 

Polyttichum  horixontale  Presl  (R  ocuiea(«m  var.  batjancnae  Uhrint;  Aspidium 
batjanense  Christ.) 

Epiphytic  and  terreatriai  in  the  ridge  forests  at  800  m.  alt.  (No.  5870). 

In  the  rain  forest  and  subraosaj  forest  from  Luzon  south  \a  Batjan. 

Specimens  of  Polyatichum  acaleotum  var.  batjanense  determined  by  Christ,  are 
identical  with  the  P.  horizofUale  collected  by  Cuming;  tliey  do  not  agree  well  with 
Slumps  description  of  Aspidium  moluccctfiwi,  but  I  have  no  specimens  of  the 
latter  species. 

PoiyBtlchum  amabile   (III.)  J.  Siii. 

On  olilfs  in  forests  at  2,000  m.  alt.  (No.  5878]. 
Throughout  the  Philippines  at  leaser  altitudes. 
Malaya  t*  India  and  Japan. 

Polystichum  carvifolium    (Km.)   C.  Cl.r.   (J*,  ooniifolinm  Presl). 

In  ridge  forests  at  700  m.  alt.  (No.  5877), 

Common  throughout  the  PhiMppinos  in  the  Tipper  high  forest. 

Natal  to  Hawaii. 

CYCLOPELTIS  J.  Smith. 
Cyclopeltls  presMana   (J.  Sin.)   Berk. 

On  cliffs  in  foresta  at  300  m.  alt.  (No.  5880),  a  form  with  small  obtuse  pinnte. 

Common  in  the  Philippines;   (perhaps  Aspidium  Kingii  Hance). 

Burniah  to  New  Guinea. 

LEPTOCHILUS   Kaulfiiss. 
Leptochilus  heteroclitus   (Presl)   C.  Chr. 

On  boulders  in  humid  forests  at  100  m.  alt.  (No.  5883),  pinn*  ovate  and 
ca,udate,  otherwise  typical. 

Common  in  the  Philippines  and  exceedingly  varialik-. 

India  to  Mel^tnesJa. 

Leptochilus  Zolllngerl    (Kze.)   Fie. 

In  a  deep  ravine  at  300  m.  ;ilt.  (No.  5884),  specimens  all  simple. 

Luzon,  Mindanao. 

Malaya. 
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DJPTERIS  Reinw. 
Olpteris  conjugata  (Kaulf.)  Reinw. 
In  thickets  irt  2,000  m.  alt.  (No.  6882). 
Common  at  higher  altitudes  throi:ghout  the  Philippines. 
■  India  to  Polynesia. 

There  is  "also  in  the  collection  an  alpine  form,  collected  on  an  open  heath  at 
2,400  m.  alt.,  dwarfed  and  distinct  in  appearance,  but  sterile  (No.  5881),  doubtless 
the  var.  alpina  Christ  in  Bull.  Herb.  Boiss.  II.  6   (1906)  991. 

NEPHR0LEPI8  Scbott. 
Nephrolepls  hireututa  Presl. 

Abundant  along  the  Alag  River  at  100  m.  alt.  (No.  5947). 

Very  common  throughout  the  Philippines. 

Pantropic. 

NephroFepis  rufe«cen«  Presl. 

In  an  old  clearing  at  700  m.  alt.   (No.  5948). 

A  species  of  doubtful  status,  not  uncommon  throughout  the  Philippines. 

Nephrolepis  barbaia  Copel. 

Epiphytic  in  the  ridge  forests  at  850  m,  alt.   (No.  8846). 

Hitherto  known  only  from  a  similar  situation  on  Mount  Apo,  Mindanao,  and 
from  central  LuEOn,  {Loherj. 
Nephrolepis  sp  near  N   etraUata  (L  )  Schott 

Epiph3tic  and  on  rock"  at  1  000  m   alt    (No  5945 

A  plant  unlike  any  other  known  to  me  with  dark  shining  itipc  tnd  rhachis 
frond  pale  beneath  but  dark  aboie  with  many  lime  dots  the  pinnte  glabrestent 
aerrulate  and  barbate  indusium  attiched  bv  a  deep  imua  aubmarginal  frond 
about  RO  cm  long  one  fifth  as  wide 

OLEANDRA  Cav. 

Oleandra  colubrina  (Blanco)  Copel. 

Semiseandent,  forming  dense  thickets  in  ridge  forests  at  1,100  m.  alt.  (No. 
5937). 

Intermediate  between  the  typical  form  known  from  Luzon  and  N^roa  and  the 
variety  nitida  of  Mindanao. 

Oleandra  Whilmeel  Bak. 

On  mossy  cliffs  in  ridge  forests  at  2,100  m.  ait.  (No.  5936). 
Hitherto  unknown  north  of  Mount  Apo,  Mindanao. 
Celebes,  Samoa. 

LEUCOSTEGIA  Presl. 

Leucostcgia  imniersa  Presl,  var.  ampiissima  Christ. 

On  trees  in  the  mossy  forest  at  1,800  m.  alt.,  scandent,  3  m.  high   (No.  5939). 
Luzon,  Mindanao  and  Celebes. 
The  species  in  India  and  Malaya. 

Leucoitegia  hymenophylloides  (Bl.)  Bedd. 

Terrestrial  in  forests  at  900  m.,  1,00( 
-   All  previous  Philippine  collections  a 
India  to  Polynesia. 
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HUM  ATA  Cav. 
Humata  lepida   (Presl)  Mi>ore. 

On  rocks  at  160  m.  alt.,  along  the  river  (No.  59.40),  and  epiphytic  in  the  ridge 
forest  at  1,400  m.  alt.  (No.  5941). 

Previously  known  from  Samar  and  Luzon,  and  also  collected  on  Mount  Hatcon 
by  Merrilt,  June,  1906,  at  1,700  ni.  alt.   (No.  4405). 

DAVALLIA  Smith. 
Davalila  divaricata  Blunie. 

Epiphytic  in  humid  forests  at  100  m,  alt,  (No.  5943). 

Previously  collected  in  tlie  Philippines  in  Lutou  and  in  Mindanao. 

India  t«  Malaya. 

Davallia  emboloitegia  Copel. 

Epiphytic  in  forests  at  900  m.  alt.  (No.  5942). 
Previously  known  only  from  Luzon. 

TAPEiNIDiUM   (Presl)   C.  Chr. 
Tapeinidium  pinnatum   (Cav.)  C.  Chr.  {Mierolepia  pinnata  J.  Sm.). 

Terrestrial  in  ridge  forests  at  700  m.  alt.   (No.  5944),  both  the  typical  pinnate 
form  and  the  doubtless  more  primitive  tripinnnte  form. 
Common  throughout  the  I'liilippines. 
Malayn,  Polynesia. 

SACCOLOMA  Kaulf. 

Saccoloma  moruccanum  (Bl.)  Mett. 

Humid  forests  at  200  m.  alt.   (No.  5951)   a.  very  large  form,  tlie  stipes  nearly 
1  m.  tall. 

Luzon,  Benguet. 

Malaya  to  Polynesia. 


DENNSTAEDTIA  Bernh. 
Dennstaedtia  scandens  (Bl.)  Moore. 

Seandent  in  thickets  and  forests,  sometimes  5  m.  high,  570  to  1,000  m.  alt.  (No. 
5953). 

Previ       1     coll    ted       tli    Ph  !  pp  n  Luz         nd  M  nd     a 

Malaja  t    S  moa 

The  nat        1       wtht      yt  fn      t  ndu   un        d        my    p 

would  bette    b    t      ted        both  B     k  d     m  (ft  t    at  d  Cu       j(     Ph  I  pp  n 

plant '  as  Hypo]  p  f  Hyp  1  pt  v  t  If  natu  1  g  nu  V  ry  n  I  pee 
in  Bypolepts  are  already  known  from  &outh  Africa  and  Tropical  America.  In  the 
latter  region,  as  here,  the  separation  is  at  present  an  arbitrary  one.  If  the 
liypolepoid  relatives  of  Dertnalaedlia  are  not  included  in  Dennstaedtia,  they  should 
receive  a  new  generic  name,  since  the  original  Hypotepis,  H.  tenuifolia,  seems  more 
nearly  related  to  Dryopleria. 

Dennstaedtia  Gcabra  (Wall.)  Moore. 

On  ridges  in  the  mossy  forest  at  2,100  m.  alt.   (No.  5950). 

Already  known  from  the  Philippines  from  similar  altitudes  in  northern  Luzon, 
and  on  Mount  Apo,  Mindanao. 

India  to  Japan  and  Celebes. 

'Sp.  Fil.  1:  66. 
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Dennstaedtia  Merrllli  Copel    n    <<p 

Rhizomat«  repente  ca  1  "i  tn  crasso  etipitt  tifcto  \ahlo  leoisii  i 
1  cm  crasso,  60  cm  alto  rhaehique  badiis  sub  lente  piiberuhs  oluIo  nud 
glabreBcentibus  fronde  100-130  em  alta  ca  50  cm  hti  qnadripmni 
tifida  pinnis  mferioribus  dimmutis  maximis  30  tni  longis  11  cm 
latis  acuminatia  rhachibus  infra  puberuhe  puinialis  leltoi  leo  laneeoiatia 
\alde  acuminati''  pinnuliB  deltoideo  lanceolatis  obtUbi'*  deturrentibu'' 
fiubstipitatie,  mflma  acrascopica  max  ina  \isque  3  tn  longa  1  cm  lata 
m  segmenta  eubiemota  utroque  latere  ca  4  oblonga  obtu'ia  vel  tmncata 
jntegra  vel  obscure  serrata  ^d  costam  iKtam  pjnnatifida  glabris  herba 
ceil  infra  pallidis,  sons  m  smubus  margmilibus  iminituns  inferhuii 
fubiDargmalibub  fere  1  mm  latis  margine  trondm  saepe  mflexa  cum 
mdusio  \ero  talicem  imperfftfam  fffifiente  receptatulo  \alido  annulo 
mtemipto 

In  BilvBB,  1,800  ni.  s.  m.   (No.  5949). 

This  plant  might,  with  equal  reason,  be  assigned  to  Jftcrotepiu,  or  Deiin- 
ntaedtia;  I  should  have  preferred  to  have  called  it  Miorolepia,  since  that  genus 
is  at  b«st  undeflnable,  but  its  generic  separation  from  Den/netaedtia  ftaccida  would 
not  be  justifiable  on  any  ground.  Its  probable  relatives  are  Dennstaedtia))  of  the 
i).  flaccida  group,  Mierolepia  hirta  and  the  so-called  M.  dennstaedtioides  Oopel.' 
with  regard  to  which  I  am  now  prepared  to  accept  Christ's  Judgment  and  call  it 
Dennstaedtia,  D.  nENNSTAEDTioroES. 

I  have  come  to  the  conclusion  that  Hierolepia  will  have  to  be  abandoned,  as 
a  genua,  and  regarded  in  the  future  as  the  primitive  section  of 

ODONTOSORIA    (freal)    F^e. 
Odontosoria  retusa   (Cav.)  J.  Sm, 

In  old  clearings  at  700  m,  alt.  (No.  5035). 

Known  in  the  Philippines  from  Luzon  and  Mindanao. 

Malaya  to  New  Guinea. 

Odontosoria  chinensrs   (Linn.)  J.  Sm. 
In  foresU  at  900  m.  alt.   (No.  5934). 

Common  along  small  streams  throughout  the  Philipiiines, 
Madagascar  to  Japan  and  Polynesia. 

LINDSAVA  Dryand. 
LIndsaya  pectinata  B1. 

Scandent,  in  humid  forests  at  200  m.  alt.   (No.  S933). 

The  most  northern  collections  of  this  species  are  from  Luzoi 

India  to  Malays. 

Lindsaya  hymenophyMoides  Bl. 

Epiphytic  in  forests  at  BOO  m.  and  at  1,800 
ably  luxuriant  spec! 


Nos.  .'1931,  5933), 


1  from  central  Luzon  southward, 
Malaya  and  Polynesia. 

'Thia  Journal   (1906)    1.     Suppl.   14(i.  Tab.  4. 
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Dndsaya  gracJIli  Bl. 

Terrestrial  in  humid  forests  at  200  m.  alt.  (No.  5928).  , 

Throughout  the  Philippines,  common. 

Malaya. 
Lindsaya  pulch«lla   (J.  Sm.)  Mett. 

Epiphytic  on  Alsopftiio  at  S50  m.  alt.  (No.  5927 1. 

Throughout  the  Philippiiiea  on  tree-fern  trunks. 

Malaya  to  Samoa. 
Lindsaya  cultrata   (Willd.)  Sw.,  var.  rnintfr  Hook.  Sp.  Fil.  1:  204. 

On  boulders  along  the  Alag  Rivev  at  375  m   alt    (No   5930) 

India  to  Madagascar  and  Australia 

This  little  plant    collected  in  Luzon  \n   Cunung    and  in  Negros  by  Whttfo'd, 
seema  quite  fixed  m  aspect   but  the  variet>  tdrin   common  m  Benguct   completely 
bridges  thi  gap  between  it  and  the  typical  form 
LindBaya  davallloidea  Bl 

Terrestrial  in  ridge  forests  it  TOO  m  alt  (Nos  5925  E92G)  the  specimens 
all  bipinnate  aNo  in  ridge  forests  at  1  800  m  alt  (No  5929)  the  specimens  all 
simply  pinnate  but  Merrttl  collected  bipinnate  plants  on  Mount  Halctn  at  1  700 
m.  alt.  in  June,  1906  (No.  4403  Merrttt). 

Other  Philippine  collections  are  from  Luzon  and  Palawan. 

Malaya. 
Lindsaya  orblculata  (Lam  )  Mett    '> 

Terrestrial  in  foiealq  at  200  and  700  m   alt    (Nos   6010,  5924). 

This  plant  is  Lindsaya  javPnsii  Bl  a  large  form  of  which  is  L.  ftabellata  var. 
giganiea  Hook.  I  am  doubtful  of  the  propriety  of  regarding  this  as  conapecific 
with  the  small  fern  already  known  from  the  Philippines  as  L.  orbi(yulata, 

ATHYRIUM  Roth. 

Athyrlum  toppinglanum  Copel.  {Asplcnium,  Copel.  in  Perk.  Frag.  Fl,  Philip. 
(1905)    184). 

On  damp  ledges  along  streams  at  375  m.  alt.   (No.  5921). 

Common  in  similar  situations  throughout  the  Philippines.  No.  1218o  Wichara, 
distributed  as  a  variety  of  AsplenUim,  Lasiopteris  Mett.,  is  probably  this  species. 

DlPLAZiUM   Sw. 

Diplazium  japonlcum   (Thunb.)   Bedd. 

On  damp  ledges  along  streams  at  375  m.  alt.  (No.  5920),  a  small  plant,  differing 
from  D.  Oldhami  Christ  in  being  less  glabrous. 

Tl  1^  plant  IS  unquestionably  congeneric  with  AtkyriKm  toppwtjfianitm  which 
IS  an  unmistakable  Athyrium.  Diplazimn  in  this  part  of  the  World  has  had  a 
plural  origin  in  Athyrium,  and  the  naturalness  of  our  classification  would  be 
promoted  by  ceasing  to  treat  it  as  a  distinct  genus. 

D   japomcum  is  supposed  to  occur  from  Japan  to  Mindanao  and  India. 

Diplazium  brachysoroldes  Copel.  n,  sp.      (PI.  I,  Fig.  A.) 

Stipite  20-40  cm.  alto,  4  mm,  crasso,  basin  versus  nigro,  supra  sordide 
brunneo,  rhachique  paleis  angustis  horizontalibus  4-8  mm.  longis  sursum 
mmoriljus  flexuosis  sparsis  vestitis;  fronde  50-60  cm.  alta,  ca.  30  cm.  lata, 
acuminata  vix  bipinnata  apice  piiinatifida;  pinnis  masimis  medialibus. 
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horizontalibus,  actiminatis,  nigro-pedicellatis,  rhatliin  versus  truncatis; 
segmentie  oblongis,  subaciitis,  inaximis  3  cin.,longis,  1  cm.  latie,  apices 
versus  argute  eerratis,  ala  angueta  eonnexis,  rarius  paucJs  ala  carentibiis 
(i.  e.,  pinnulis),  papyraceis,  supra  atro-viridibue,  infra  prasino-olivaeeis, 
glabris;  pinnis  infiiiiis  paullo  rciiiotis  (liniiimtis(|iiu  intonlum  deflexis, 
segmentis  rhachiscopieis  diminutis;  costis  vcnisque  supra  bilincato-praee- 
tantibus,  venulis  fnrcatis;  eoris  iniiiuis  saepius  diplaiioideis,  longioribus, 
aliis  oblongis  vix  3  mm.  longis,  venam  tangentibus,  vix  J  ad  marginem 
attingentibus,  indusiis  persisteiitjbus. 

In  Silvia  humidis,  200  m.  s.  m.   (No.  5919). 

In  spite  of  the  apparently  total  absence  of  athyiioid  aori,  1  regard  Alhyrivm 
eilvaticwn  (Bl  )  Miide  {Brachytcir-ua  Pretil)  as  the  i  eirest  known  relative  of  this 
fern      In  Dipfaium  it^  closest  affinity  i*i  proi  al  h  to  D        sogonetisc  Preal. 

Dlplazium  ollgosorum  Copel    n    sp 

llhizomate  necto  1  tin  trasso  stipitibus  confertis,  40  cm.  altis, 
3  mm  crasbis  basibus  nigris  incras'iatis  vaMe  a^uleatis  paleis  castaneis 
15  mm  latH  pauds  \estiti9  sur'^im  rhachibusque  levibus,  glabris, 
et  niei  ad  pedes  pigros  pimiarum  brunneo  '!tram]nei&  fronde  50-60  cm. 
alta  40  50  cm  kta  acummita  trjpmnatiflda  pmnis  oppositis,  infe- 
rioTibus  ca  3-jugatis  satis  seqiiahbu^  ca  10  un  inter  ie  distantibus 
stipitatiH  hoi  jzon  tall  bus  acummati'*  pinnulis  subsessilibus  basibus  trun 
catiB  3  cm  latis  7  cm  longis  acumimto  caudatis  fere  ad  &)stam  m  seg 
mentis  oblongis  4-5  mm  latis  obtusis  subfalcitis  inter  lum  serrulatis 
pmnatisectis  glabris  tenue  eonace  s  supra  atro  vindibus  mfra  pallidie 
lenuhs  remotis  aaepuia  simphcibus  sons  maigii  j  quam  eostae  prop  o 
ribus  vix  1  mm  longis 

In  iilTi  muHoosa  ad  teiran    1  800  ii   b  n     (No   o91J 

A  most  distinct  species  eharacteri/e  1  bj  tie  iwillen  '^pii  (  ba^  o  larjre  and 
few  opposite  j  niiffi   very  acnmimtc  piniules  ai  d  n  u    te  'or 

Dlplazlum  MerritJi  (.opel    n    sp 

Ehizomate  repente  i  iim  trasso  utpititus  tmfertib  2-S  em  iltis 
paleis  angustis  horizontal  b  is  9  3  nim  longis  nigro  brunneia  dense  \es 
titis  fronde  li>-85  cm  alta  utrinque  angustata  acuminata  profunde 
pmnatiflda  smubus  anguetis  vel  segmentis  saepius  imbricafis  costa 
sipra  aparsissime  mfra  densius  paleacea  sef,mentis  oblongis  fere  hori 
zontalibua  inedialibus  miximis  1  cm  iati6  apicc  rotunda  mterdum 
denticulata  heilaceis  ^ ems  mfra  minute  paleaceis  aliter  glabris  supra 
atro^irentibuB  mfra  >lnateis  \Lnulis  furcatis  sJris  buLaribus  longio 
nbus  iiiterdum  ad  margmeni  nee  usquain  al  (Obtam  attingentibus 

Ad  sasa  in  silva,  900  m.  9.  m.  (No.  5914). 

Near  D.  zeylantcvm  Moore,  and  D.  porphyrorachis  Diels,  ivell  characterized  by 
the  clustered  fronds,  short  and  very  cliaffy  stipes,  and  imbricate  s 
separate  even  at  the  base  of  the  frond. 


Hosted  by 


(joogle 


rTERinoPHYTA    HAI^ONENSES.  129 

Diplazlum  palauanenee  Co^el. 

In  humid  forests  at  20a  m.  ait.  (No.  59151. 

Hitherto  known  from  Palawan  only. 

One  large  frond  has  Ifl  pairs  of  pinnie,  tlie  largest  nearly  40  cin.  long  hut  only 
3  cm.  broad.     A  few  "sori"  are  Bcolopendroid  bikI  sonie  sor)  reach  the  margin; 
in  spite  of  thia  modification  of  its  character,  however,  the  species  is  very  distinct 
from  D.  banlaniense. 
Diplazium  Woodii  Copel,  n.  sp. 

Rhizomate  ereeto,  1  cm.  erasso;  stipitibus  confertis,  20-30  cm.  altis, 
2  mm.  crassis,  rectis,  basibua  brunneo-nigris,  dense  brunneo-falcato- 
paleaceis,  sursiim  rhachibusque  straminGo-brunneis,  paleJe  paucie  2-3  mm. 
longis  caataneis  angiiatis  distantibus  vel  (li'flcxis  sparsis  vostitis;  frondo 
40-50  um.  alta,  vix  20  fm.  lata,  acuminata,  bipiiiiiatitida ;  pinnis  utroquo 
latere  18-17,  modialibua  maximia  horizniitalibus  brevi-pedicellatia  2  cm. 
latjs,  acuminatia,  rhachin  veratis  truncatk,  profvmde  pinnatifidis,  glabria, 
herbaceis,  supra  atro  viridibui  infra  olivaceia,  costa  castanea;  eegmentis 
oblongis,  5  mm  latis,  ?ubfalcati<:  oblique  truncatis  sernilatia,  ala  1.5 
mm.  lata  connexis  amubus  ca  1  mm  latis  interpositis,  yeaulis  simplicibus, 
5-6-ji3gatis ;  sons  2-3  min  longib,  obliquis,  rarissime  diplazoideis  costa 
remotia  nee  ad  margmem  attingentibiis. 

In  ailvis,  300  m.  a.  m.  (No.  5917). 

This  would  seem  to  be  very  near  to  lll«me's  D.  acuminatum,  so  far  aa  the 
original  description  of  that  species  shows,  but  differs  from  Ckrist's  undoubtedly 
correct  interpretation  of  that  species '  in  the  paleaceous  stipe,  deeply  cut  pinnie 
and  in  some  minor  details:  1  would  not  call  it  in  the  Japonicum  group. 

It  is  dedicated  to  Major- General  Leonard  Wood. 
Diplazlum  aaperum  Bl. 

In  forests  at  300  m.  alt.  (No.  5918).  Fronds  2  to  3  m.  high  on  stipes  1  m. 
high.  The  same  fern  has  been  found  near  the  base  of  Mount  Haleon  by  McGregor 
(No.  277). 

India,  Java. 

ANI50G0NIUM  Presl. 

I  am  by  no  means  convinced  that  this  genus  will  stand,  but  it  is  at  least  as 
distinct  from  DipJosium  as  the  latter  is  from  AlftyHum,  and  aa  all  our  species 
already  have  names  in  Anisogoniam,  its  use  here  does  not  encumber  nomenclature. 
AnlBogonium  cordifolium  (Bt.)  Bedd. 

On  ridges  on  the  mosay  forest  at  1,400  m.  alt.  (No.  5009),  fronds  all  simple; 
on  forested  ridges  at  850  m.  alt.  (No.  5910),  fronds  all  pinnate  and  the  venation 
approaching  that  of  A.  alismaefolium: 

Luzon  and  southward. 

Malaya. 
Anlsogonium  allimaefolium  (J.  Sm.)  Christ. 

In  humid  forests  at  200  m.  alt.  (No.  5911),  fronds  all  simple,  upper  surface 
with  beautiful  metallic  luster. 

Luzon,  Mindanao. 

Celebes, 

'Ann.  Jard.  Bot.  Bwitenz.  (1895)   12:  220. 
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Anlsogonlum  elegans  Presl. 

In  hiiniid  foreata  at  200  m.  alt.  (No.  &!>12).  We  have  the  same  fern  from 
Mindanao,  Surigao,  leg.  Boleier. 

Unless  my  specimens  are  erroneously  determined,  GhHsfensen  has  eombined 
more  than  one  species  i:nder  Dtplazium  framinifolium  Presl. 

DIPLAZI0P8I8  Christenscn. 

DiptazlopBis  javanica  (Bl.)   C.  Chr. 

In  damp  ravines  at  1,400  m.  alt.  (No.  5923). 

Hitherto  known  in  the  Philippines  only  from  Mount  Apo,  Mindanao. 

India  to  Polynesia. 

BLECHNUM   Linn. 
Blechnum  orientate  Linn. 

In  an  old  clearing  at  700  m.  alt,   (No,  5!)08). 

Throughout  the  Philippines. 

India  to  Australia  and  Polynesia. 

Blechnum  egregium  Copel. 

In  the  ridge  forests  at  450  m.  alt.  (No.  590"),  variahlf  in  the  reduetion  of 
the  fertile  pinnte. 

Known  also  from  Mount  Maquiling  and  Mount  Banajao,  Luzon,  and  from 
Mindanao. 

Blechnum  Patersonl   (Spreng.)  Mett. 

On  bouiders  and  cliffs  in  dense  forests  at  1,800  m.  alt.   (No.  5005), 
At  similar  altitudes  throtighout  the  Archipelago. 
Luzon  to  Tasmania. 

Blechnum  vestitum   (Bl.)  Xuhn. 

On  exposed  ridge  in  forests  at  1,300  m.  alt.,  in  similar  situations  at  1,800  and 
2,100  m.  alt,  and  in  the  mossy  brush  at  2,500  m.  alt.  (Nos.  5S03,  5904).  A  more 
rigid,  dwarfed  form  in  the  open  heath  at  2,400  m,  alt.  (No.  5902).  A  much 
more  rigid  form  grows  at  an  altitude  of  2,*00  m.,  on  Mount  Apo,  Mindanao. 

Malaya, 

Blechnum  Fraserl   (Cunn.)   Luerss.,  var,  philippinensis  Christ. 

In  the  mossy  ridge  forest  at  2,100  m.,  and  at  2,550  m.  alt.  (No,  5006),  The 
"trunk"  at  most  1  m.  high. 

Already  known  from  similar  altitudes  in  Luzon. 

The  species  in  New  Zealand. 

ASPLENIUM  Linn. 

Asplentum    (Thamnopteris)   cymbifolium   Christ  in   Bull,  Herb,   lioiss.  11.   6 
(1906)   099, 

Species  nidiformis,  frondibus  seasilibMS,  100-130  cm.  longis,  16-30 
em.  latis,  abrupt*  breviesime  caiidatis,  sub  mediam  frondem  pauUo 
angustata,  baseos  versus  aequalibus  vel  paullo  dilatatis  12-15  cm.  latis, 
bruimeis  ehartaceis  humiferis,  aliter  subcoriaceis,  glabris;  costa  supra 
deorsum  eoncava  sursum  subtusque  rotundata  nee  uaquam  acuta,  nigra; 
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venis  in  lineam  sigiiatam  intramarginalem  anastomosantibua,  inter  se 
1.4  mm.  distantibus ;  soris  a  eosta  -^^  ad  margineni  attingentibus,  inae- 
qualibus,  vemilis  1-3  inter  soros  sterilibua,  indnsiia  brimneis,  1  mm. 
latls. 

In  ailva  musoosa  epipbyticum,  1,800  m.  9.  m.   (No.  5001). 

Type  from  Mount  Maquiling,  Luzon,  1^.  Loher. 

This  fern  combines  the  fructification  of  A.  PhylUtidis  and  the  stature  of  A. 
masaefolium.  My  No.  1745  from  Mindanao,  doubtfully  identified  as  A.  Phyllitidis, 
is  rather  this  species.  Mote  typical  A,  PhyltitidU  occurs  in  Negros  and  Samar, 
but  even  this  is  by  no  means  identical  with  the  Indian  plant. 

Aeptenlum    (Thamnopterlt)    eolubrinum   Christ  in   Bull.   Herb.   Boiss.   11.   6 
(1906)   999,  var.  taeniophyllum  Copel.  n.  var. 

Ehizomate  1  em.  crasso  in  aubstrato  radicum  foliorumque  mortuorum 
immerao;  stipitibus  confertissimis  3-5  cm.  longis;  fronde  ca.  80  cm. 
loDga,  3  cm.  lata,  acuminata,  deorsum  per  alam  longam  siecam  ad 
stipitem  senaim  att«nuata,  integerrima,  eoriacea,  glabra,  costa  supra 
biangulata  deorsumque  inter  angulas  concava,  subtus  valde  carinata, 
fragile,  pleurumquc  nigra;  venulis  inconapicuiis,  inter  se  1  mm.  dis- 
tantibua,  intra  marginem  anaatomosantibus;  soris  a  costa  vix  mediam 
laininam  transeuentibue,  plerumque  venulie  3  inter  soros  sterilibus,  in- 
dusiis  ea  0  3  mm.  latis. 

In  silvis  epiphytieum,  700-900  m.  s.  m.  (No.  5899), 

The  type  collected  by  hoher  in  central  Luzon. 

Extast  autem  varietas  hujus  speeiei  frondibus  interdum  4  cm.  latis, 
soris  ^-f  ad  marginem  attingentibus,  indusiis  njgris,  0.6  mm.  latis. 

In  silvis  eisdem,  1,800  m.  e.  m.  (No.  5900) . 

Conspicuous  in  the  Thamnopteris  group,  and  resembling  a  huge  Viltaria,  by 
the  narrowness  of  the  fronds,  which  are  so  crowded  that  with  the  narrowest 
possible  bases  they  form  dense  "nests." 

AspLENiUM  scoLOPENDBioiDES  J.  Sm.,  has  been  previously  collected  near  the 
foot  of  Mount  Hftlcon  by  Merrill  (Noa.  1810,  4075)  and  by  McGregor  (No.  239) . 
Asplenium  normale  Don. 

On  ridges  at  1,000  m.  alt.  (No,  5898),  and  in  the  mossy  forest  at  2,300  m.  alt. 
(No.  5897). 

Known  from  near  the  latter  altitude  on  Mount  Apo,  Mindanao,  and  in  northern 

India  to  Hawaii. 
Asplenium  heterocarpum  Wall. 

On  cliffs  in  dense  forests  at  1,700  m.  all.  (No,  5896). 

Not  previously  reported  from  the  Phiiippines. 

India  to  Borneo  and  Formosa. 
Asplenium  unilaterale  Lam. 

On  wet  rocks  at  1,400  m.  alt,  (No.  5895) . 

Already  known  in  the  Philippines  from  Luzon  and  Mindanao. 

Africa  to  Hawaii. 
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Asplenium  tenerum  Forst. 
In  humid  forests  at  140  m 
Common  in  the  Philippine 
India  to  Polynesia. 

ABplenlum  perslcifoltum  J.  Sm. 

Epiphytic  in  liumid  forests  at  140  m.  ali.   (No.  5893|. 

Previously  accredited  to  Luzon  and  Bohol ;  Mount  Banajao,  {Elmer  7968). 

Aaplenlum  Lepturus  J.  Sm.,  Prcsl. 

Epiphytic  at  900  m.  alt.  (No.  5890),  a  small  form;  and  in  the  ridge  forests 
at  1,700  m,  alt.  (No.  5891),  very  large.  Both  numbers  have  more  copious  sori 
than  are  common  in  the  conligvum  group. 

Already  collect€d  in  Luzon  and  Palawan. 

i,  conliguum  var.  hipinnali/idum  Oliriat  in 
)8)   152,  non  Baker). 

Rhizomate  breve,  6  mm,  crasso,  etipite  griseo-bmnneo,  30  cm.  alto, 
sparse  paleaeeis ;  fronde  40-50  cm.  alta,  12—15  cm.  lata,  acuminata;  pin- 
nis  brevi-pedicellatis,  ca.  7  cm.  longis,  15  mm.  latis,  caudatie,  plus 
minus  profunde  crenato-incisis,  segmento  prinio  acroscopieo  pleurumque 
libero,  i.  e.,  pinnuJo,  orbieulari-euneato,  supra  inciso-crenato,  subcoria- 
ceis,  glabris,  venis  furcatis,  paucie,  perobliquis,  1-3  mm.  remotis,  soris 
costae  quam  margini  propioribus. 

Insigniter  variat.,  ad  terram  in  silva  mnacosa,  1,350  m.  a.  m.   (No.  5803]. 

The  hest  constant  character  of  this  fern  ia  the  extremely  lax  venation.  The 
stalked  pinnEe  distinguish  it  from  A.  anieodontivm.  Besides  the  ahovc  number,  I 
would  include  here  the  following  specimens: 

Luzon,  Mount  Data,  alt.  2,200  m.  {Copeland  1857),  with  shorter  suhacute 
pinnEe;  Baguio  {Elmer  6012),  with  sometimes  a.  free  basiscopic  pinnule.  Mm. 
DANAO,  Mount  Apo  {Copeland  1598c),  deeply  cut  throughout. 

Aaplenium  pellucidum  Lam.  [A.  hirtum  Eaulf.). 

Terreatrial  in  forests  at  700  m.  alt.  (No.  588S),  and  epiphytic  in  forests  at 
1,800  ra.  alt.  (No.  5889). 

More  than  one  Philippine  spcciea  has  been  included  under  this  name.  This 
form  is  rather  widespread, 

Aaplenlum  euneatum  Lam. 

Epiphytic  in  ridge  forests  at  900  m.  alt.   (No.  6897). 
Mount  Maquiling,  Luzon   (leg.  Loher)   and  Mindanao. 

Aaplenlum  af^ne  Sw. 

Epiphytic  in  humid  forests  at  140  m.  alt.   (No.  5886). 
Central  Luzon  and  Mindanao. 
East  Africa  to  Polynesia. 


Epiphytic  at  900  m.  alt.  (No.  5885). 

Throughout  the  Philippines. 

Malaya,  Polynesia  and  tropical  Australia 
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5YNGRAMMA  .T.  Siii. 
Syngramma  allsmaefolia  (Preal)  J.  Sm. 

On  river  banks  at  200  m.  alt.   (No.  6922). 

A  rare  fern  from  central  Luzon  southivftrd. 

Malaya. 

PLAGIOGYRIA    (Kze.J   Mett, 
Plaglogyria  glauca  (Bl.)  Mett. 

On  ridges  in  the  mossj  forest  at  1,800  m.  alt.,  and  above  (No.  5B83). 

Already  known  from  the  Philippines  from  Mount  Apo,  Mindanao,  and  the 
highlands  of  northern  Luzon  where  there  are  derived  species, 

India,  Malaya,  Formosa  and  Yunijan. 
Plaglogyria  tuberculata  Copel.  var.  latipinna  Copel.  n.  var. 

Typo  pinnis  fertilibus  latioribus,  3-4  mm.  latis,  diversa. 

In  dumetis,  2,400  m.  s.  m.  (No.  5902). 

In  this  collection  are  dwarfed,  more  coriaceous  plants  from  more  exposed 
ridges,  and  others,  even  more  ample  than  the  type,  from  more  sheltered  places. 

The  type  of  the  species  is  from  Bagnen,  Lepanto,  Luzon. 
Plaglogyria  Christll  Copel. 

On  moBsy  ridge  at  ^100  m.  alt,   (No.  5961), 

Tha  type  is  from  Mount  Apo,  Mindanao.  Possibly  too  near  P.  eupMeftia  Mett. 
Plaglogyria  falcata  Copel.  n.  ap.     (PI   I   Fig   B  ) 

Caudiee  ereeto,  5  mm.  crasso,  basibus  Btipitium  persistentibus  profunde 
ohteeto;  stipitibus  confertis  frondium  sterilmm  7-10  cm.,  frondiuni 
fertilium  16-34  cm.  altis,  glabriB,  deorsum  triangulatis,  pedibus  incras- 
satis  aerophoris  carentibuB ;  fronde  utfrile  ca  ^0  em  alta,  6-7  em.  lata, 
brevi-acuminata,  fere  vel  usque  ad  rhachin  pmnata,  pinnis  proximis, 
adnatis  nee  b^ibus  dllatatia,  acutis,  ca  5  mm  latis,  rectis  vel  subfal- 
catia,  argute  serratis  vel  rhachin  versus  mtegris  mfenonbus  valde  deflexis, 
membranaceis,  glaberrimis,  nigro-\ indibus ,  \enulis  eonspicuis,  fere  sem- 
per simplicibus;  fronde  fertile  lfi-3i  cm.  alta,  3.5-4,  em.  lata,  acuminata, 
pinnata;  pinnis  falcato-arcuatis,  3-3  em.  longis,  3  mm.  latis,  inferioribus 
remotis. 

In  sjlva  dumosa  muscosa  ad  terram,  2,100  m.  s.  m.   (No.  5960). 

The  moat  similar  species  previously  known  from  the  Philippines  is  P.  sien- 
op(era  (Hance)  Diels,  of  China,  Formosa  and  I^uzon. 

PTERIS  Linn. 
PterJs  quadriaurlta  Betz. 

In  forests  at  250  m.  alt.   (No.  5959),  a  very  ample  form,  P.  nemoraiia  Willd., 
I  believe,  common  in  this  part  of  the  World      A  similar  form  from  a  deep  ravine 
at  700  m   alt    (No   5957) 
Pterls  sp   near  P  quadrtaunia  Retz    \ar   setigeia 

On  cliffs  in  forests  at  600  m   alt    |No   595S) 

In  the  usually  accepted  sense  using  P  qModriaurita  as  a  catch-all,  it  will 
include  this  plant,  which  is  distmguishable  from  other  forms  by  its  caudate 
pinn^  narrow  segments,  basal  basiscopic  pinnules  of  several  piniue  usually 
enlarged,  prominent  leinlets  and  chaffy  stipes 
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Pterin  tripartita  Sw. 

Along  the  Alag  River  at  200  m.  alt.   (No.  I 
Common  in  the  Philippines. 
Airica  to  Polpiesia. 


■6),  stipe  2.5  m.  high. 


HISTIOPTERIS   (Agardh)   J.  Sm. 
Hiatiopteris  inciaa   (Thunb.)  J.  Sm. 

In  an  old  clearing  at  700  m.  alt.  (No.  5955). 
On  many  mountains  in  the  Philippines. 


PTERIDIUM   Gleditsch. 


Pteridium  a 

With    the 

cosmopolite. 


luilinum   (L.)  Kuhn. 
preceding    species     ( No. 


large    form    of    thi.s 


MONOGRAMMA  Schkuhr. 
ihoidea  J.  Sin. 

I.  alt.   (No.  5857). 


1006. 
Luzon,  and 


Monogramm 

On  a  rotten  stump  in  ridge  forestB  at  6C 

Luzon  and  Mindanao,  in  the  rain  forest. 
Monogramma  daresecarpa  Hook. 

On  tree-trunks  in  humid  forests  at  250  ni.  alt.   (No.  585(5). 

Also  known  from  Negros  in  similar  aituationa  at  100  m.  alt. 

PLEUROGRAMME  Presl. 
Pleurogramme  loherlana  Christ  in  liull.  Herb.  Boiss.  II  6   (1006) 

On  mossy  trees  in  the  ridge  forest  at  1,400  m.  alt.  (No.  5855). 

These  specimens  are  rather  more  slender  than  tliose  known  from 
not  forked.     A  stouter  relative  grows  in  Palawan  and  Mindanao. 

VITTARIA  Smith. 
Vittarla  ambolnenBiB  F^. 

Epiphytic  in  the  ridge  forest  at  1,100  m.  alt.   (No.  5865). 

Found  also  at  the  aame  altitude  on  Mount  Mnriveles. 

Amboina,  fiurmah. 
Vittaria  eiongata  Sw. 

Epiphytic  at  1,800  m.  alt.  (No.  5804). 

Throughout  the  Philippines. 

India  to  Polynesia  and  New  South  Wales. 
Vittaria  sp.  near  V.  elongaia  Sw. 

Pendent  from  mossy  trunks  at  1,400  m.  alt.   |No.  58G0). 

Very  similar  to  the  preceding,  but  with  the  indusium  thinner  and  not  reaching 
the  margin. 
Vittarla  sp.  near  V.  eiongata  Sw. 

Epiphytic  in  humid  forests  at  200  m.  alt.   (No.  5863). 

This  is  possibly  true  F.  eiongata;  it  dilTers  from  the  plant  to  which  I  have 
given  that  name,  most  conspicuously  in  the  very  la.t  venation  of  tlie  latter, 
Vittaria  sp.  near  V.  elongaia  Sw. 

Epiphytic  in  dense  thickets  at  175  m.  alt.  (No.  5862).  A  very  large  form 
previously  collected  near  the  base  of  Mount  Haleon  by  Merrill  (No.  4044)  and 
McGregor  (No.  .?15). 
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Vittaria  sp.  near  V.  elongata  S\v. 

On  moBsy  trunks  at  1,100  m.  alt.  (No.  5859).  Differing  from  V.  elongata 
in  its  shorter,  broader,  thicker  and  falcate  fronds.     Also  in  Mindanao. 

With  the  uncertainty  that  exists  as  to  many  species  near  Vittaria  elongata 
Sw.,  and  in  view  of  the  fact  that  we  have  now  five  species  of  this  genua  awaiting 
description  by  Dr.  Chriat,  I  prefer  to  let  these  Bpecimena  remain  for  the  present 
unnamed.  The  Philippine  flora  is  very  much  richer  in  species  ot  Villaria  tlian 
has  been  imagined.  '  ' 

Vittaria  scolopendrina    (Bory)   Thwaites. 

On  trunks  in  humid  forests  at  160  m.  alt.  (No.  5861). 

Catanduanes   (leg.  Baranda) ,  Mindanao. 

Africa  to  Samoa. 

ANTROPHYUM   Kaulf. 
Antropium  r«ticulatuin    (Forat.)   Kaulf. 

On  tree  trunks  at  100  in.  alt.  (No.  5807). 

Very  common  in  the  Philippinea. 

Madagascar  to  Polynesia. 

Antrophyum  callaefolium  Bl. 

On  bouldera  in  damp  foreste  at  1,900  m.  alt.   (No.  5866). 

Luzon   (leg.  Loher),  Mindanao. 

Malaja  and  Pohncsia 

TAENITIS  Willd. 
Taenltie  blechnoideB  (V^illd.)  Sw. 

Terrestrial  m  ndge  foreata  at  700  ni.  alt.   (No.  6003). 

Lommon  on  forested  ridges  throughout  the  Philippinea.  The  above  apecimen 
has  the  iorj  almost  marginal.  , 

India  1 1  Polynaoia 

HYMENOLEPIS  Kaulf. 
Hymenoleprs  platyrhynchos   (J.  Sm.)   Kze. 

Lpiphj-tic  at  ISOO  m    alt    (No   0001) 

Luaon  to  Celebes  and  Bjrneo 

The  sterile  ujargins  tf  the  fertile  apex  constitute  a  ier>  perfect  protection 
for  the  joung  bed  of  sporangia  The  sterile  margin  reaches  its  whole  mdth 
while  very  young  but  the  fertile  portion  remains  a  long  time  narrow  and 
eompleteh  covered  by  one  of  the  at«rile  margins  which  la  lolded  entirely  across 
it      The  lertile  portion  wiiena  ripidlv  and  become?  exposed  just  before  maturity 

i-iymenolepiG  spicata    (Linn    I  )   Fresl 

Epiphytic  at  ]j0  m  alt  (No  6000)  A  rather  large  form  which  la  possibly 
H    biarhysiaclys  Hfok     7   'Mil     but  not  quite  seaaile 

The  range  of  this     specits     is  from  Madagascar  to  Poljntsia 

Hymenolepjs  rlgidisslma  Chnat  in  Bull    Herb    Boiss    II    6    (1906)   990 

Epiphjtic  at  1  800  m  alt  (No  5999)  with  H  platyrhynchoB  the  specimens 
quite  uniform  with  the  sterile  portions  not  more  than  I  cm  wide  12  tn  15  cm 
long  ind  the  fertile  portions  at  most  2  mm  «ide  and  15  to  20  cm  long  The 
form  occurs  elBe«here  m  the  Philippines  at  similar  altitudes 
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ACROSORUS  Cope!. 
AcroBorus  Merrllll  Copel.  n.  sp. 

Ehizomata  ut  in  A.  exaltatoj  frondibus  20-30  cm.  longis,  ca.  6  mm. 
latis  vix  ad  costam  glabram  pinnatis,  deorsum  ad  alam  undulatam  re- 
ductis,  sesailibus,  confertissimis,  coriaceis,  infra  minute  nigro-punctulatis ; 
segmentiB  btprilibub  obtuse  inaequilattraliter  triangularibus ,  fertilibuh 
tortis,  lamina  reducta 

Mindoro  ad  montpm  Hakon  ab  arboribus  permuacoais  pendens,  1  300  m  s 
m    (No    0002) 

This  species  bas  its  nearest  affinity  m  its  jieogriphieallj  nearest  relatiie 
1  fieattatus  of  Mount  Apo,  from  whieli  it  differ'*  in  being  distincth  omalki 
and  more  slender  witli  narroner  sterile  segmenfo  and  nioie  reduced  and  twisted 
fertile  segmenta  giling  tbe  fertile  apical  i>Brt  of  tlie  frond  an  appearance  ol 
distinctness  wanting  m  A  cjxiUafui,  In  tbis  respect  it  approaches  i  Re%nnl.it 
(thristl,  ot  Samoa 

PROSAPTIA  Preal. 
Prosaptia  contigua  (Forat.)   Presl. 

Epiphytic  on  mossy  treea  at  1,800  m.  alt,  (No.  599R) .  Tlie  typical  form 
and  the  variety  monosora  are  about  equally  abundant. 

Malaya  to  Polynesia. 

Prosaptia  polymorpha  Copel.  n.  ap. 

Species  P.  alatae  affinis,  nee  non  ilia  segmentis  latioribus  minus  trun- 
catia,  soribusque  in  dentea  obtusis  immersis  nee  ad  apices  segmentorum 
restrictis,  diversa;  frondibus  usque  ad  40  cm.  longis,  3  cm.  latia,  acumi- 
natis,  subcoriaceis ;  segmentis  oblongis,  obtusis  vel  subacutia,  deorsum 
sensim  in  undulas  alae  5-8  cm.  longae,  demum  integrac,  in  stipitem 
brevem  attenuatae  elatis ;  soria  in  wgrnento  quoque  ca.  5. 

Apud  fluminem  Alag  ad  arbores  saxaque  epiphjtica,  150  m.  s.  in.   (No.  50971. 

This  material,  although  for  the  most  part  uniform  in  essentials,  ahowa  a 
few  wide  variations,  one  frond  being  in  its  upper  half  like  P.  contigua  monosora, 
and  a  few  so  like  P.  aJa(ii  that  if  they  had  been  alone,  they  could  have  been 
referred  to  that  species.  P.  polymorpha  impresses  me  as  being  between  P.  alata 
and  P.  Toppingi,  difTering  from  the  latter  in  the  narrower,  sharper  ainuses,  more 
rounded  aegments  and  less  eoriaeeoua  texture. 

POLYPODIUM  Linn. 

Polypodium  jagorianum  Mett. 

Epiphytic  on  exposed  ridges  at  1,400  m,  alt.   ^No.  5%6|. 

The  known  range  of  thia  species  is  from  Mount  Marivelea,  Luzon,  to  Mount 
Silay,  Negros,  always  in  the  same  habitat. 

Polypodium  setosum  Bl.,  var.  calvum  Copel.  n.  var. 

Costa  margineque  superficieque  pilis  sparsissimis  vestitis;  aliter  typi- 
caie. 

Ad  arbores  moscosos,  2,400  m.  s.  ni.   (No.  5965). 


iiu  aimires  iijuscfjBus,  i,4uu  m.  s.  ni.    |wo.  OHt)a|. 

This  fern  agrees  with  Bltime's  description  and  with  specimens  that 

be  correctly  determined,  in  texture,  form,  aori  and  pubescence  of  i 


of  the  stipe. 
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It  agrees  also  with  Blume  s  description '  in  the  \  enis  jam  conspicuis,  margineni 
fere  attingentibus  semper  fuTcati>"  ramulo  vno  phrumqite  ilem  furcate."  Since 
even  a  lerj  considerable  diflerence  in  tie  degree  of  piibpsoeiice  would  not  be 
generally  reeei\ed  as  a  g<xid  specific  chaniLter  I  treat  this  us  a  variety.  However, 
it  IS  unlike  tlie  plant  alrandy  determined  as  Polypodium  sciosum  from  Mount 
Marivele'  nnd  neither  is  it  mdentual  «itb  the  t}picHl  Mount  Apu  material. 
A  most  interestma  vaiiation  is  the  ckxui  rem*  of  aiiafltonioBiiiK  veins  in  certain 
plants  with  rather  ample  fronds 

Polypodlum  paucisorum  Cqtl    n    sp       (PI    111    tig.  ».) 

Species  P.  subevenoso  Baker  affinis  illo  frondibus  gracilioribua  et  aoriB 
paucia,  remotis,  valde  immerais  diatineta.  Caudice  erecto,  palcaceo  breve; 
frondibus  eonfertJs,  sesailibua,  8-13  em.  altis  3^  ram.  latis,  subacutia, 
deoraum  valde  attenuatia,  integris,  glabris,  subcoriaceis ;  venulie  oceultis 
furcatis;  eoris  supra  valde  prominent] bus. 

Ad  arbores  muaeoaos.  180-340  m.  s.  m.  (No.  5904). 

Merrill's  material  is  very  constant  in  the  characteristic  sparse  distribution 
of  the  sori.  In  the  insertion  these  are  aa  figured  by  Hooker,  not  as  described 
by  Christ,  in  P.  sessilifolium,  being  dorsal  on  the  vein,  which  is  very  remarkable 
considering  the  deep  immersion. 

Polypodlum  cucullatum  N^es  et  HI. 

On  mossy  trunks  in  the  ridge  forest,  1,150  to  1,400  m,  alt.   (No.  5S68).. 
Common  in  the  Philippines. 
Ceylon  to  New  Calodonia. 

Polypodium  cucullatum  var.  planum  Copel.  n.  var. 

Typo  ''egmentis  planis  amplis  proiiimis,  nblongo-orbicularibus  diver- 
sum;  soro  magno,  subbuperlaiak 

Ad  arhorea  niuaeoios  epiphyticum    900  m    -,   m    (No.  B987|. 

Ejicept  for  a  feiv  intermediate  forms  thi-"  would  be  regarded  as  a  distinct 
new  species  ind  might  be  coniidered  as  intermediate  between  Kupolypodium 
and  Calymmodon   but  it  is  probablv  derned  fiom  the  latter  and  purely  local. 

Polypodlum  graciilimum  Copel 

Epiphjtic  on  mo"y  trunks  at  1400  m    alt    (No   S^SS) 
ill  rough  out  the  Phtlippinei 

Polypodium  molllcoinum  Bl 

On  moBsj  trees   exposed  ridgea  at  14(10  m   alt    (No   5J73) 

Previous  Philippine  collections  of  this  species  are  loders  from  Panay,  and 
Merrtti  s  from  Mount  Halcon   Mindoro 

Malaya 

While  most  of  Mtrrtll s  copious  material  la  typical  P  mollicomum,  it  is 
variable  in  size  and  in  tie  length  of  the  "tipe  and  seems  to  me  to  intergrade 
complete^  with  specimens  that  bj  themselves  wo  ild  h  r  f  rred  to  P.  fuscatum 
Bl      The  latter  thus  bee  me«  a  svnonjm 

'Fl.  Javae  2:   116. 
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Polypodium  Bubfalcatum  £1. 

With  the  preceding  (No.  5972). 

India,  Malaya. 

These  specimens  are  very  small,  but  otheiwise  agree  perfectly  with  Blume's 
description.  The  most  similar  fern  hitherto  known  from  the  Philippines  is 
/•.  nweruni,  which  is  more  slender,  more  glabrous,  repand  instead  of  toothed, 
and  has  the  sori  decidedly  farther  from  the  coata. 

Polypodium  aubfalcatum  Bl,,  var.  semiintegrum  Copel.  n.  var. 

Forma  nana  alpina  a  typo  pinnis  plus  recurvis  margine  basieopicia 
pinnaruni  integra  diversa. 

Ad  arbores  muBCosoa,  1,900  m.  a,  m.   (No.  5971). 

Thia  ia  very  distinct  in  aspect,  well  marked  by  the  margins  of  the  pinnse, 
the  usually  sterile  hasiacopic  half  being  entire,  while  the  -  acroscopic  half  is 
crenulate-toothed ;  but  the  material  is  too  scant  to  warrant  the  description,  as 
n  distinct  species,  of  a  plant  whose  affinity  is  so  clear  and  close.     The  longest 


Polypodium  erythrotrlchum  Copel, 

On  mossy  trees  at  2,400  m.  alt.   (No,  5970). 

Already  known  from  Mount  Apo  and  Mount  Data,     Very  near  P.  venulosum  Bl, 

Polypodium  obliquatum  Bl. 

On  ledges  in  the  ridga  forest  at  450  m.  alt.  (No.  5909). 

In  the  Philippines  this  is  the  commonest  tern  in  its  group, 

India,  Malaya, 

Polypodium  celebfeum  Bl. 

On  mossy  trees  at  1,800  m.  alt.  (No.  5075), 
Not  hitherto  known  from  north  of  Mindanao, 
Malaya, 

Polypodium  decrescens  Ohriat. 

Terrestrial  on  ridges  in  the  mossy  forest  at  2,200  m.  alt.   (No.  5974). 

Previously  known   only  from  the  type   locality   in   Celebes   and   from  Mount 
Data,  Luzon.     Related  to  P.  celebiciim. 

Polypodium  halconense  CopeL  n.  sp.      (PL  II,  Fig,  B,) 

Rhizomate     It       m      p    t     1    mm  pi       g     eo  f  1  g 

lanceolatis  2  mm   1  tttpfbt  p  6 

altis,  Thachibufcq      pi  t     b  i      0  5-1      m    1    g  1 1       f       1 

20  cm.  alta,  45mlttq        bpt  tp        tap 

rectis  vel  recu         d  tb  nf  fltl^    mm 

longis,  3.5  mm    1  t        bt  4      1         d        t  m        d     t       1       g     t 

3  mm,  inter  amt  fl  Ibptlt 

coriaeeo-papyr  f     pall  d        d       t       p       qdtmtf 

aliter  glabris;  1        mpl     b  It  d  b    eo  1 

superficialibns  pi  qpptttr  ta  fltb 

In  Silvia  muB  (  ) 

A  relative  of  P.  sohdum  as  ahown  by  the  palete,  color,  texture  and  furm,  but 
much  larger  and  in  all  respects  more  delicate. 
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Polypodlum  tenulsectum  BI. 

On  ridges  in  the  mossy  forest  2,200  to  2,500  m.  alt.  (No.  5078). 

Already  known  from  the  Philippines,  from  Mount  Apo,  Mindanao,  and  Mount 
Canlaon,  Negros. 

Malay  to  Samoa. 
Poiypodium  Yoderi  Coi)e[. 

Witii  tile  preceding   (No.  SOyJ),     Hitiii'rto  limmiL  only   from   tlie  type  eoliec- 
tion  from  Mount  Madiaas,  Panaj. 
Poiypodium  papillosum  Bl. 

On   boulders   in    forests   at   800   ni.   alt.    (No.   ."iOTB)  ;    very   large   apeeiincns. 

Malaya. 
Poiypodium   (Ooniopiflebium)   integriore  Copel.  n.  ap. 

Ehizomate  lignoso  repente  3-4  mm.  crasso,  paleis  castaneo-fulvis  laii- 
(.-eolato-acuminatis  4  mm.  longis  vestito  vel  glabrescente  et  non  calcarco ; 
stipite  glabro  15-35  cm  alto,  stramineo-brunneo  ■  frond e  ca  50  em  alfa; 
pmniB  imearibus,  20  cm  longis,  I'l  mm  latis,  sub  apice  valde  caudata 
MX  sermlatis  aliter  mtegns  vel  crenulahs,  glabris,  membraneceis,  baaibus 
anguste  acummatis,  omnibus  ^stipitatis,  venis  nigria,  seriebus  areolarum 
01  3,  sons  grandibus,  leviter  immersis 

Ad  mont«m  Halcon   epiphjticum  2  200  mam    (No   6005) 

Nfiriy   related    to   P    perslcilvl'um    Deav      winch    as    at    present    construed 
■jcema  to  me  to  intiude  two  or  more  apeciea      F    tntegriore  can  be  recognized 
by  its  narrow    almost  entire  pinnie    stalked    and  with  narrow  bases      P    perst 
ctfohvm   occurs   on   Mount   Apo'   whieh   is   ita   moat   northern   Imoun   habitat 
riie  4po  form  is  much  larger  than  the  Jiian    and  membranaeeoua 
Poiypodium    (Qoniophleblum)    verrucoBum    Wall      haa   previously   been   col 
lected  on  the  Baco  River   near  the  base  of  Mount  Halcon  by  McQicgor  (No 
253)      It  diiTera  from  the  preceding  most   conopicuouslv  in   its  amall   and 
deeply  immersed  eon  winch  reaemble  those  of  P   paptlliavm  Bl 
Poiypodium    (Goniophlebium)  subaunculatum  Bt 

Epiphytic  on  mossy  trees  at  1,400  m.  ait.  (No.  0004). 

Tiieae    specimens    are    remarltaWe    for    the    very    coaraely    serrate,    strongly 
acuminate   pinnte,   and   for   the   very   tardy   and   incompletely    deciduous    dense 
clothing  of   scales   on  the  rachis.     In   the  latter   respect   our   Philippine   plants 
U'lually  differ  from  tiie  Javan.     This  species  is  in  urgent  need  ot  anaiyais. 
Poiypodium  nummularlum  Mett. 

Epiphytic  on  moasy  trees  at  1  800  m   alt    (No'i   'i994   5Q95) 

Hitherto  known  only  from  Luzon    on  the  mountains  ai>out  Lagnna  de  Ba^ 

'^ome  specimtns  with  fronds  fertile  towards  the  apex  but  with  broad  aterile 
basPB  suggest  P  oocedena  and  unmiBtak.ably  approach  P  Whitfordt  Copel  of 
Mount  Mariieies  Tins  resemblan «  is  strong  enough  thorougblj  to  establish 
the  aflmity  of  P  numniuionujt  and  P  W /iil/ori/i  In  Luzon  Imth  apecies  are 
as  far  as  linown  very  stable  and  distinct  in  form  Regarding  these  species  as 
like  our  fern  ilora  as  a  whole  migrants  towards  the  north  Halcon  may  be 
regarded  as  the  point  of  origin  and  separation  ther  being  so  distinct  in  Luzon 
that  their  close  affinity  escaped  auspieion  is  to  be  ascribed  to  their  (however 
recent)  isolation  there. 

'Copeland:  This  Journal  (lOOfi)  Suppl.  1:  162. 
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Polypodium  lagunente  (.hnst 

Epiphjtic  oi  pvpoaed  ndgef  1  400  to  1  800  m  alt  (Nr  51IS4  jHSS) 
This  apeoiea  18  Blready  knoHn  from  Mount  Ma|uiling  Luzon  and  from  Mount 
Silai  NegroB  {Mhtiford  1636)  As  a  matter  of  affinity  it  unquestionably 
belongs  in  the  t  tt/psinus  group  tl  usiml  claaaification  of  Phymatodes  accord- 
ing to  the  composition  of  the  frot  u  bcin),  in  this  cast  as  unnatural  as  poiaible. 
The  pmnte  of  Polypodivm  lagvtiense  resemble  the  whole  simple  frond  of  P  »um- 
muJarmm  the  distinction  ol  sterile  and  fertile  parts  being  the  san  e  in  both 
species  The  simply  pinnate  frond  f  rm  of  P  lagunenie  is  not  >et  quite  stable, 
for  Merr%ll  found  two  plants  (No   tI84)   witl    large  bipvnnate  fiond^ 

Polypodium  accedens  Bl. 

Epiphytic  m  humtd   thickets  at   151 
n  rockf  akng  the  Alag  River  at  350  n 

Malays  and  Polynesia. 

The   plants   collected   at   an   altitude      f   350   m    a  e     athe     1    ge     than 
usual  in  tl  IS  species      Some  fronds  are  typcal    nf    madf    tie  only  at  tl 
constricted    apex      others   are   narrower      nd   f    t  I        1  n    t   tl     ugh  ut        1  1 
entirely  iterile  ones  are  notably   broad.     Th        a    at    n  n  th     d       t    n  of 

P    nuinmularium  and  P.  Whitfordi,  jnd    at  ng  the   p  obab  I  t     that  b  th  ha 
descended  from  P,  accedem  in  this  loealit 

Polypodium  punctatum   (L.)  Sw. 

On  rooks  along  the  Alag  River  at  350  m.  alt.  (No.  5QD1)  ;  dried  fronds  reddish 

Africa  to  Polynesia. 

Polypodium   monstrOGum   Copel.  var.   fntegriore   Copel,   in   Elmer's  Leaflets   1 
(1906)  78. 

On  mossy  trees  at  1,950  m.  alt.   (No.  filOi], 

Previously  known  only  from  Luzon. 
Polypodium  validum  Cope!. 

On  prostrate  logs  in  forests  at  100  in.  alt.   (No.  5S(19). 

Common  in  Mindanao. 

Polypodium   (Seliiguea)   macrophyllum    (Bl.)   Reinw. 
On  rocks  in  wet  ravines  at  150  m.  alt.   (No.  5990). 
China  to  New  Guinea. 

Polypodium  (Seliiguea)  calophiebium  Lopel  n  sp  (PI.  Ill,  Fig.  A.) 
Rhizomate  ad  arbores  muscosos  late  repente  ^-3  mm.  craeso,  paJeis 
•  squarrosis  fulvo-ferrugmeis  3  mm  longn  late  lanceolatis  basibus  peltatis 
cBfitaneis  veatito;  stipjtibu=!  erecti^  glabn=i,  frondiiim  sterilium  3-6  cm, 
frondium  fertilium  7-10  cm  altn,  fronde  stenle  o\ata,  ca.  14  cm.  longa, 
5  em.  lata,  valde  acuminata  ba-^f  rotunda,  margint,  brunnea  dura  coriacea 
glaberrima,  Bupra  (sicca)  umbnna,  infra  oli^acea,  Yenis  primariis  validis, 
rectis,  marginem  attmgentibus,  lenulis  mfri  occultis,  supra  reticulatio- 
nem  praestant«m  laxam  pulcbram  efflcientibus,  fronde  fertile  lineare,  ca. 
16  em.  longa,  7-11  mm  lata,  longe  sursum  attenuata,  basi  acuta,  Integra 
vel  crenulata,  soris  saepius  utroque  latere  costae  njgrae  uniseriatis,  vel 
biseriatis  at  inter  venas  primanas  saepe  confluentibuB. 
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Bpiphytica  1  800  iti   a   ui    I  No   59^9) 

A  species  «ell  distiiiguished  bf  the  luiLapicuous  K^lar  venation  and  by  tlii- 
fertile  fronds  ro  reduced  in  tlie  majority  of  ilcrrtll'a  specimens  as  to  have  a 
single  round  sorus  between  eneli  two  main  leins  One  frond,  fertile  towards 
the  apet  nnlj  suggests  a  near  a(liiiit\  to  P  nnuhforaie.  Another  posKible  but 
not  verj  intimate  lelatue  is  P  Inquflivy) 
Polypodium  commutatum  Bl 

On  bouldeii  along  the  AHg  lliiei  at  150  m    alt    |  \o.  5088). 

Ihia  la  identical  nith  Cuming  No  07  from  Luzon,  and  my  No.  1582  fioiii 
Mindanao  For  the  propriet>  of  reRarding  it  as  1'  commutatum  HI.  [P.  a/fii"' 
Bl  )  aeo  thi'.  JOLRNAL      (leotll   1  ^uppl    IB'!  4 

Polypodium  Phymatodes  Linn. 

Epiphytic  along  the  Alag  River  at  100  in.  alt.  (No.  6986);  the  cominoiiest 
Philippine  form  of  this  species,  with  acuminate  segments. 

Africa  to  Polynesia. 
Polypodium  paliriatum  Bl. 

On  boulders  at  800  m.  alt.  (No.  5U81 1  ;  epiphytic  at  2,100  ni.  alt.  (So.  5B82)  ; 
epiphytic  and  terrestrial  at  2,400  m.  alt.   (No.  5!)83|. 

Malaya. 
Polypodium   glauco-pruinatum   C,  Cbr.    {F.  glawnim  Kze.). 

Epiphytic,  mossy  ridge  forest  at  1,100  ra.  alt.  (No.  5987). 

A  most  distinct  species  hitherto  known  only  from  Luzon. 
Polypodium  albldo-squamatum  El. 

Epiphytic  at  1,100  m,  alt.  (No.  5680). 

Malaya  to  New  Guinea. 

This  species  and  F.  glauco-pruinatum  have  similar  darit,  long,  liarsh   palete, 
ami  nero  growing  together  on  the  same  tree. 
Polypodium   (Drynariopsls)    heracleum  Kzc. 

Epiphytic  in  river  forest  at  100  m.  alt.  (No.  0007),  froiidB  2,5  m.  long. 

Malaya  to  New  Guinea. 

DRYOSTACHYUM  J.  Sm. 
Dryostachyum  splendens  J.  Sm. 

Epiphjtic- in  iidge  forests  It  800  m    ilt    (No   0006) 

This  speeimen  ha*  the  expanded  humus  collecting  leaf  bases  characteristic 
of  the  species  and  distinguishing  it  from  D  ptlostim '  The  stipe  has  the  vestige 
of  an  articulation,  but  even  this  is  nanting  in  Luzon  specimens  terrestrial  on 
cliffs  Its  long  confusion  with  D  jnloaum  makes  the  range  of  this  plant  ques 
tionable      I  have  it  from  Luzon  and  Mindanao 

CYCLOPHORUS  Desv. 

Cyciophoru*  anguetatus  (Sw.)  Desv. 

Epiphytic  and  on  boulders  along  the  Alag  Kiver  at  150  m.  alt.  (No.  5996). 
Also  collected  by  McGregor  (No.  255)  on  the  Baco  River  near  the  base  of 
Mount  Haicon,  and  in  Luzon  by  Cuming,  and  by  Whilford  (No.  810). 

India  to  Polynesia. 

'Copeland:   This  Journal   (1906)    1   Suppl,  165,  pi.  2(1,  27. 
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LOMAGRAMMA  J.  »m. 
Lomagramma  pteroldes  J.  Hm. 

HiiniiU  river  forests  at  150  m.  alt.  (No  58'i4)  eliinbiii/  2  to  'i  m  on  tree 
tiTinks,  very  abundant  but  rare  in  fruit.'  Aho  eolleoted  on  tlip  Buco  Riier 
near  tlie  basie  of  Mount  Halcon  by  MtKlregor  (No  236)  and  in  I  uzon  by  Vunnnq 

In  view  of  the  positive  statement  of  Ptesl'  and  of  the  evident  iliatinctneaa 
iif  the  plant  he  there  described  from  the  one  »(  liaie  I  can  not  believe  that 
Lppiorkiliis  lomarioides  Bl.,  is  indentical  with  Lomagramma  pterotdes  J  Sni 
I  am  treating  this  plant  as  t.  pterotdes  on  an  assumption  baied  on  gPOf;raphioal 
contiguity.  I  have  another  Loniagiainma  from  Mmdamo  and  Piilauan  more 
coriaceous,  more  scaly  and  beeoniinfr  led  as  it  dries 

ELAPHOGLOSSUM  Schott, 

Elaphoglosaum  dcGurrens  llh-v)  Muore. 

On  trunks  iji  the  ridjre  foical  at  lOO  to  1,000  m.  alt.  (No.  5853), 

Differs  from  tlie  Ja\an  plant  d5  tiguied  by  Blume  °  only  in  being  more  acute. 
The  margin  is  eartilaginoii''  and  plahious 

Also  knonn  from  Luzon 

Jam 

PLATYCERIUM   Desv, 
Platycerium  coronarium    (Koenig.)    Desv.      {P.  Uformv  Bl.) 

Epiphytic  in  forests  at  350  in.  alt.   (No.  «037). 

Lu2on,  Ncgroa,  Masbate  and  Mindanao. 

India,  Malaya. 

IIYMENOPHYLLAOK^. 
TRICHOMANES  Linn. 
Trichomanes  nttldum  V.  d.  B. 

On  moBsy  ti'ces  at  900  ni.  alt.   |No.  6067.) 

iugviio  {Elmer  60^3)   det.  (Jhrisl. 

Trichomanee  blmarglnatum  V.  d.  It. 

On  tree  trunks  in  hnniid  forests  at  2-H]  ni.  alt.   (No.  liOiill). 
India  to  Polynesia  and  Formosa. 

Trichomanes  pyxidiferum  Linn. 

On  boulders  along  the  Alag  River  at  150  ni.  alt.  typical  plants  (No.  0064, 
f.Ofl.i)  and  a  veiy  narrow  form   (No.  (100.3). 

Common  in  the  Philippines. 

Pantropic. 

Trichomanes  sp.  near  T.  pToliferum  Bl. 

Narrower  than  Blume's  species,  the  fertile  and  sterile  fronds  or  parts  of 
fronds  distinct,  the  former  very  contracted  and  tall,  each  pinna  usually  consisting 
of  one  soruB  and  its  stalk. 

On  damp  ledges  by  streams  at  350  m.  alt.  (No.  6062), 

'Epim.  Bot.   (18481,  177, 
'Fl,  Javae  2:  pi.  10. 
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Trichomanes  Cumingl)  (Presl)  C.  Clir.  (T.  Smi(ftii  Hook.) 

Epiphytic  on  Vyathea  in  ridge  forest  nt  BOO  iii.  alt.   (No.  6088). 

"Philippines"  Cumiag;  Mindanao. 

Moluccas. 

(a)   On  mossy  trees  at  1,000  ni.  alt.  (No.  (i060) ;  all  Bt«rile.  the  typical  plant. 

India  to  Polynesia. 

(6)  On  mossy  trees  nt  1,400  m,  alt.  (No.  0070).  Tim  slMiiler  jjiPencr  fonii, 
't'.-glauco-{aaira»\  Hook.,  which  is  perhaps  n,  p;i>oil  apecies.  Thin  \■^  tlic  ccumiiiini'r 
form  in  the  Philippines. 

TrIchomaneB  javanlcum  Bl     [T   rhombnidevm   .?.  Sni.). 

On  ledges  along  HtrLami  in  forests  at  250  in.  alt.   (No,  0(HH  ) . 


richomanea   Pluma  Hook 

Terrestrial  in  foreifx  nt  I  4UI)  in.  alt.  (No.  G072].  Most  of  tlie  spceiiiipns 
re  lerj  large  and  broad 

[«y  »o<l  Apo. 

Trlchomanee  apilfolium  Presl, 

Terrestrial  in  ridge  forest  at  900  m.  alt.  (No.  0073 1  ;  amply  distinct  from 
the  heterogeneous  jumble  of  plants  in  my  herbarium  determined  hy  various 
botanists  as  T.  bauerianum.and  T.  fneifotium. 

Throughout  the  Archipelago  usually  at  greater  altitudes  and  often  epiphytic, 

Trichomanes  maximum  Bl. 

By  streamlets  in  humid  forests  at  2150  m.  iilt.  (No.  00(10). 
Central  Luzon  and  south. 
Malaya,  Polynesia  and  Queensland. 

Trlchomanee  rigidum  Sw. 

On  damp  mossy  boulders,  terrestrial,  and  on  cliffs  in  the  rjdge  forests  at  80t 
to  1,400  m.  a!t.  (Nos.  0074,  6075,  0076,  0077).  1  can  not  distinguish  T.  Cupress 
oidei  Desv.,  to  which  on  geographical  grounds  this  plant  would  he  ascribed. 

Common  in  the  Philippines. 

Pantropie. 

Trichomanes  radteans  Sw. 

Terrestrial  in  damp  ravines  at  1,400  ni.  alt.  (No.  6078),  a  remarkably  largi 
and  stout  form  of  this  species. 

Pantropie  and  in  Ireland,  Japan  and  Alabama. 

HYMENOPHYLLUM  Smith. 
Hymenophyllum  diiatatum  Sw. 

On  iKinka  in  forests  at  700  m.  alt.  (No.  0070). 

Luzon,  Mindanao. 

Malaya  to  Polynesia  and  New  Zealand. 
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Hymenophyllum  flmbriatum  J.  Sm. 

On  trees  at  1,800  m.  alt.  (No.  6081),  different  front  H.  auatrale  Willd.,  in  form, 
texture,  and  position  of  the  sori;  nearer  to  S.  dilatatum. 

Luzon  {Cuming  218). 

H.  sp.  near  H.  poli/anihos  Sw. 

On  trees  in  forests  at  900  m.  alt.  (No,  0080),  a  remarkablj  lax  plant  with  few 
pinnules. 

H.  sp.  near  H.  polganthos  Sw. 

On  mossy  trees  in  forests  at  1,400  ni.  alt.  [No.  0082),  a  large  plant  with  long 
segments,  very  peculiar  in  the  symmetry  of  the  pinn^;  on  mossy  trunks  at  fiOO 
m.  alt.  (No,  6083). 

Hymenophyllum  demiasum  Mw. 

On  mossy  trees  at  1,400  m.  alt.  (No.  603f.) . 
Malaya  to  Polynesia  and  New  Zealand, 

Hymenophyllum  halconense  Copel,  n.  sp. 

Ehizomate  filiforme  repente  primo  hirsuto,  tlemum  glabro;  stipitibus 
filifonnibus,  S-3  cm.  altis,  glabrescentibus,  sursum  laminis  ileeurrentibus 
anguste  alatis;  lamina  4-9  cm.  alta,  15-80  mm,  lata,  bipinnatiflda  et 
segmentia"  interdum  furcatis,  margine  Integra,  haud  ciliata,  coeta  ubique 
alata;  costa  venisque  basibusque  urceolarum  infra  rufo-pnbescentibus, 
eupra  glabris;  urceolis  ad  segmenta"  infima,  acroscopica  apicalibus,  ses- 
silibus,  vix  ad  mediam  in  loboe  rotundatos  fiasia ;  receptaeulis  cxsertis. 

Ad  arbores  muscoBos,  1,050  m.  a.  ro,  (No.  6084), 

Related  to  S.  sermlatum  (Presl)  C,  Chr.,  rather  than  to  H.  ciliatamj  differing 
from  the  former  in  being  a  smaller  fern  in  all  respects,  and  in  its  entire  margins. 

Very  small  specimens  were  also  collected  at  900  m,  alt.  (No.  G085),  which 
I  believe  to  be  this  species,  especially  as  they  are  in  large  part  sterile.  Can  this 
small  form  be  H.  lenellum  Kuhn? 

Hymenophyllum  obtusum  H,  &  A. 

Cm      y  t  t  1  4  0  m.  alt    (N^  CORT) 

rh       g  tly      ith  my  Hawaiian  ipecimeni   (leg   HilUbiand)   in  pubes 

ee  d    n  th      h        teristio  color,  but  usu 

t    nd      f  that  pla  t        that  on  the  whnle  it  v 
nd  H   mliatum 

W    h         d     teal    p  cimens  from  Benguet,  Luzon   (E(me»  G02I)  det   Chttst 

Hawaii,  New  Guinea. 

Hymenophyllum  tunbridgense  (L,)  Sm, 

On  mossy  trees  at  1,100  and  2,000  m,  alt,  (Nos,  6088,  6089)  ;  not  typical,  but 
hardly  separable  from  this  species. 

England  to  New  Zealand  and  Chile. 

Hymenophyllum  aculcatum   (J.  Sm.)  Racib. 

On  trees  in  forests  at  180  m,  alt,  (No,  6059),  Some  specimens  can  hardly  be 
distinguished  from  H,  denticulatum  Sw. 

Luzon, 

Ceylon  and  Malaya, 
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Hymenophyllum  dentlculatum  S\v, 

On  trees  in  forests  at  flOO  m.  alt.  (No.  0071).  Tills  and  tlie  preceding  species 
are  too  close  togetlier,  Merrill's  No.  6058  collected  nt  200  ni.  alt.  is  almost 
intermediate. 

Luzon. 

India,  Malaya. 

CYATHEACE^:. 
DICKSONIA  L'Herit. 
Dicksonia  cKryaotrtcha  (Hassk.)  Moore. 

A  smflll  tree-fern  on  ridges  at  1,100  m.  alt.  (No.  (iOOB). 

Also  known  from  Mindanao  {Gopctamd  1450],  Mount  Apo  at  2,000  ni.  hU.,  and 
from  San  Ramon  at  1,300  m.  alt. 

Java  and  ( t)  Celebes. 

Tills  species  is  notable  for  the  usual  restriction  of  tlie  sori  to  tlie  few  lowest 
pinnules  of  the  major  pinnce.  It  is  the  only  arboreous  Dickaonta  occurring  in  this 
part  of  the  World  north  of  the  equator. 

CIBOTIUM  Kaulf. 
Cibotium  Cumingil  Kze. 

On  ridges  in  the  mossy  forest  at  1,400  m.  alt.  (No.  0008)  ;  fronds  2  m.  long; 
trunk  wanting. 

This  is  the  usual  Philippine  form,  already  known  on  many  Luzon  mountains 
but  previously  from  no  other  island.  It  has  but  one  sorus  on  each  side  at  the 
base  of  the  segment,  instead  of  two  or  more  as  is  usual  in  the  case  of  C.  Unrometz. 

CYATHEA  Smith. 
Cyathea  spinuloaa  Wall. 

Abundant  in  forests  between  SOO  and  1,100  m.  alt.  (No.  6056),  the  secondary 
rachises  usually  hirsute. 

LuKon,  Negroa  and  Palawan. 

Malaya  to  India  and  Japan. 

Cyathea  sp.  near  G.  Ckristii  of  Negros  and  Mindanao  and  C.  spinuloaa.     Stipe 
very  short,  raehis  not  very  spiny  nor  very  red,  barely  tripinnate  with  narrow 
pinnules  "  (or  segments)  and  glabrous  costs.     Slom  3  m.  high. 
Ridge  forest  at  1,800  m.  alt.  (No.  6055). 
Cyathea  tripinnata  Copel.  in  Philip.  Journ.  Sei.  1   (IHOO)  Suppl.  251. 

In  the  ridge  forest  at  1,800  m.  ait.  (No.  0054).  "Trunk  15  ft.  high,  leaves  8  ft. 
long,  with  about  18  pinnce  on  each  side." 

Previously  known  only  from  the  type  locality.  Mount  Mariveles,  Luzon. 

ALSOPHILA  R.  Br. 
Alsophlla  latebrosa  Wall.   (!). 

"Tree-fern  20  ft.  high,  fronds  15  ft.  long,  pinna  about  18  on  each  side,  the 
lower  ones  about  0  inches  long,  very  common  in  old  clearings"  (No.  6053). 

The  raehis  and  pinnie  are  exactly  like  those  of  some  of  my  Indian  specimens 
of  A.  latebrosa  Wall.,  but  the  bases  of  the  stipes  are  very  densely  clothed  (o) 
with  long  brown  hairs;  (b)  with  lanceolate,  membranous,  almost  white  scales  2 
to  3  cm.  long  with  narrow  black  bases,  and  (c)  palete  intermediate  in  form.  It 
seems  incredible  that  these  should  liave  escaped  description  if  this  is  the  real 
A.  lalebroaa. 
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AliophJIa  melanorhachiB  Copd. 

Arbor,  caudice  2-3  in.  alto,  5 
paleis  laneeolatis  1  cm.  longis  r  g  d         t 
stipite  60  em.  longo,  nigro,  deo      m  p  ]  h  i 


p  11  1    m 


gu  t 


1  te 
1 

pl 
1  t        i 
t      doors 
1 


i  t  ]  t  ni 

t  tts; 
)  p      t  t       bi- 

fl  tts; 

12  f         d- 

t  lb  i- 

i  p  t  la 


d  h 


!  rhachique  asperulis,  siipr  p  1 
fronde  150  cm.  longa,  tripinnat  p 
ialibus  maximis,  50  em.  loDgis    13  1  t 

natis,  pedieellis  ca.  1  cm.  longi       1     1  b 
nigro-glabreseentibTis ;  piiimiliB   1   t      t 
stipitatis  7  cm.  longis,  1  em.  lat      8c      t 
infra  perpaleaceam  paleis  bif  n    b  j 

pinnatia;  piniinlis"  anguste  ab      t         bt  d     t  t  1     te 

erenato-serratis,  tenue  corjacei&        p  b      n     gl  1  ft    -oli- 

vaceis,  costis  deorBum  paleis  b  11  t        It       bt    t        It        lb  c- 

nulis  sterilibus  inferioribus  plerumque  furcatis,  fertilibiis  sirnplicibus ; 
Boris  eostalibiis;  pinnnlia  prasertim  fructuosis  contraetis,  soris  laminam 
totam  comploiitibiis. 

In  silvis  nuiBcosia,  1,800  m.  s.  m.  (No.  0062). 

A  most  striking  species  renmikalile  for  tlie  dark  colnr  of  the  ivliole  fronil  ami 
pspeoinlly  for  thp  shiny  lilack  stipe  and  vncliis. 

SOHIZAEACEJ^. 
SCHIZAEA  Smith. 
Schizaea  dlchotoma   (L.)   Smith. 

On  riiiges  in  humid  forests  at  250  m.  alt.  (No.  C050). 
Madagascar  to  Polynesia. 

Schizaea  digltata  (Linn,)   Smith. 
In  ridge  forests  at  4,')0  m.  alt.  (No. 
India  to  Polynesia. 


104!)). 
LYGODIUM   Sw. 


Lygodium  scandens  (I-,)  Sw. 

In  old  clearings  at  700  m.  alt. 
in  Formosa. 

Throughout  the  Philippines,  t 

Africa  to  Polynesia. 

Lygodium  Merrilli  Copel.  n.  sp.     (PI.  IV.) 

Species  distinctissima  pinnis  sessilibus,  pin 
baud  articulatiB,  Begmeiitis  fertilibua  spars  Ib 
mosantibus. 


i-nund- leaved  form  found 


Lulis  pinnatis,  pinnulis" 
venulis   ubique   an  as  to - 


In  dumetis  scandens,  300  m.  a.  m.  (No.  8057). 

In  all  probability  a  relative  of  Lygodium  flewuosvm,  rather  than  of  any  ntlic: 
species  with  reticulate  venation. 
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SOHIZAEACE^. 

OSMUNOA  Linn. 

Oemunda  bromellaefoDa  (Presl)  Copel.  {Nepkrvdium  (f)  Vnvi.  IM.  Hncnk. 
1   (1825)  33.) 

On  steep  river  banks  nt  100  in.  alt.  (Nob.  5862,  58611.  Ouning'a  No.  173  from 
Luzon  IS  this  piant  and  it  seems  to  have  been  collected  recently  by  Lohcr 

This  species  is  di-'tingimhed  from  our  common  and  widespread  Oamunda 
bonksirefoha,  exactly  as  was  done  by  Ptesl"  in  that  tlie  latter  "differt  pinnii 
oppositis  breMus  petiolatis  brevionbua  inacqualat^ribiKi,  bam  cuncatis,  undique 
inciso  HcrratiH,  serraturiK  tonvevia  venulis  bifidia,"  only  the  position  of  the  plnnti 
IS  inconstant      Broineho'foba  is  tin  older  c)f  the  t«o  «])eeifie  names 

OLElCHENIAOE^i:. 
GLEICHENIA  Smith. 

Qleichenia  dtcarpa  R.  Br. 

In  open  heath-lands  at  2,500  m.  alt.  (No.  6048),  a  small  form,  in  some  spec- 
imens approaching  the  var.  alpina,  found  on  Mount  Apo  and  thence  to  New 
Zealand.     We  have  this  'also  from  Mount  Pulgar,  Palawan. 

New  Caledonia,  Tasmania. 

There  is  also  on  Mount  Apo  a  plant  hardly  as  scaly  ae  Qleichenia  vulcaniea  Bl., 
but  referable  to  it,  which,  according  to  my  field  notes,  intergrades  with  0.  alpin": 
if  the  notes  are  correct,  these  species  are  properly  united  in  Species  Filieuiu. 

Gleichenla  linearis  (Burnt.)  Clarke. 

Seandent  on  mossy  ridge  at  1,800  m-  alt.   (No.  0047),  a  very  large  handsome 

Common  in  the  Philippines. 

Gleichenla  doloea  Copel. 

On  steep  semi-forested  slopes  of  ridge  at  l,!tOO  in.  ult.  (No.  G04(().  The  cosUc 
are  decidedly  scaly,  but  this  is  true  of  some  f)H.cinieiLH  froni  Mount  Mariveles 
as  well. 

Luzon,  Mindanao. 

Gleichenla  glauca   (Tliunh.)  Hook. 

Seandent  on  exposed  ridge  at  2,000  m.  alt.  (No.  (i045),  the  horizontal  pinnie 
about  6  ft.  long. 

Luzon. 

India  to  Japan  and  Polynesia. 

Gleichenia  laevigata   (Willd.)   Hook. 

In  thickets  at  700  m.  alt.  forming  dense  growths  (No.  6044), 

Luzon,  Mindanao. 

Malaya. 

"  Rel.  Haenk.  1 :  34. 
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MARATTIACE^. 

ANGIOPTERrS  Hoffm. 
Anglopterlt  pruinoaa  Kgo.   (.ietermined  after  Christ 

Comnion  in  forested  bench-lands  along  the  ri\ 
6043).  Fronde  5  m.  long;  petiole  1.3  m.  long,  i 
about  13  on  each  side. 

NegroB  (Whitford  1652)  det.  Christ.    Panay,  Elmer.    I.uKon,  (Mangubat  1292) 

Angiopteris  angustifolia  Presl. 

In  forests  at  700  m.  alt.  (No.  6042)  ;  fronds  about  8  ft.  long,  pinns  about  8  oil 


at  100  to  200  m.  alt.    (No, 
thick  as  one's  wrist;   pinnte 


OPHIOGLOSSACE^:. 
OPHIOGLOS8UM   Linn. 
OphiogioSGum  pendulum  Linn. 

Epiphytic  along  the  riyer  at  100  m.  alt.  (No.  9041],  a  very  large  form,  tbe 
lamina  reaching  a  width  of  6  cm.  On  mossy  trunks  at  1,800  m.  alt.  (No.  6040), 
a  comparatively  small  form.  The  fertile  segment  is  almost  invariably  forked  in 
Philippine  speciniena. 

Throughout  the  Archipelago. 
Mauritius  to  Hawaii. 

dium  Hook, 


Ophiogloesum  Inti 

Terrestrial  and  on  very  rotten  logs  in  forests 
variable  in  form,  the  sterile  segment  sometimes  ' 
the  apeit,  always  exceeded  by  the  fertile  segment, 

Borneo,  Java. 


idened  and  bluntly   lobed  at 


n  sp.  n 


r  0.  pedunculosum  Desv. 


On  very  steep  banks  in  shaded  ri 
has  a  very  fine  costa  and  a  narro\ 
O.  peduncutosum. 


PSILOTAOE.?-]. 


TMESIPTERIS  Bernb. 


Tmesipterls  t. 


On  tree-ferns  at  1,800  m.  alt.   (No.  6024). 

Found  also  on  tree-fern  trunks  on  Mount  Dat^,  I.uzcin,  and  on  Mount  Api 
Mindanao,  at  1,800  to  2,100  m.  alt. 
New  Caledonia,  Samoa,  New  Zealand. 

PSILOTUM  Sw. 
Psllotum  complanalum  Sw. 

Epiphytic  in' humid  forests  at  150  m.  alt.   (No.  6021),     Previously  collected  o 
the  Baeo  River,  near  the  foot  of  Mount  Halcon  by  Merrill  ( No,  4081  ] . 

Java,  New  Guinea. 
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LYCOPODIAOE.E. 
LYCOPODIUM  Linn. 
Lycopodium  lerratum  Thunb. 

On  ridges  in  tlie  mossy  forest  at  2,400  m.  alt.   (No.  6022),  a  vpry  slender  form, 
nlso  in  the  mossy  forest  at  2,200  m.  alt.  (No.  6023) . 

At  similar  elevations  in  the  moiintnina  of  northern  Luzon. 
India  to  Japan  and  Polynesia. 


forest  nt  2,400  m.  alt.   (No.  6027) 


Lycopodium  Hippurii 

lDes> 

Terrestrial  and  ereel 

;  on  r 

id^jes  in 

them 

ossv 

forest  p 

Java  to  Samoa. 

Lycopodium  verticlllatum 

Linn. 

Pendent  from  mossy 

trees 

.,  1.400 

m.  alt. 

(No 

.  6026), 

Pantropic. 
Lycopodium 

Epiphytic  near  the  A  lag  River  at  100  m.  alt.  (No.  6028). 
Throughout  the  Pliilippiiien,  but  nowhere  abundant. 
India  to  Polynesia. 

Lycopodium  Plegmaria  Linn. 

On  mossy  trees  at  1,400  m.  alt.  (No.  6034)  and  at  1,900  m,  alt.   (No.  6035). 
Central  Luzon  to  Mindanao. 
Africa  to  Polynesia, 

Lycopodium  fitlforme  Roxb.   (non  Swartz). 

Epiphytic  on  inoiii  trees  in  humid  forests  at  200  U>  300  m.  alt.  (No.  6036),, 
a  form  with  rather  laige  leaves  of  the  cliaract eristic  shape. 

Central  I  uzon   Vepros  and  Mindanao. 

Monsoon  region 

Lycopodium  halconenae  Copel.  n.  sp. 

Species  L.  lateTali  E.  Br.  affinis,  diffcrt  statwra  minore,  vix  10  cm. 
alta,  foliis  3— i  mm.  longis  plenimcjue  valde  infiexis,  ramis  fertilibus  ca. 
7  mm.  longis.  deeidxiis. 

Ad  pseudericetum.  2,400  m.  s.  m.  (No.  6031). 

Altogether  heath-like  in  aspect,  being  densely  branched  near  the  base,  with 
close,  erect  branches. 

Lycopodium  cernuum  Linn. 

(1)  On  open  heath  at  2,400  m.  alt.,  with  the  preceding  (No.  6030) . 
The  same  form  groHs  in  similar  habitats  on  Mount  Apo,  ^Mindanao,  at  2,850 
m.  alt.     An  /,.  vuleanicum  Bl.  ? 

(6)  In  forests  on  sti^ep  slopes,  2,200  m.  alt.  (No.  6020).  The  form  with  very 
line  leaves  found  throughout  the  Philippines  and  Tropics  generally. 

Lycopodium  caBuarinoides  Spreng. 

Scandent  10  to  15  ft.  on  exposed  ridge  at  2,100  m.  alt.  (No.  60.321. 
Also  in  Benguet,  Lnz 
India,  Malaya. 
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Lycopodium  complanatum  Linn.,  var,  thyo)des  H.  B.  K. 
In  open  lieath-lands  at  2,400  m.  alt.  ( No.  6033  ] . 
Also  in  the  mountaine  of  northern  Luzon. 
The  Bpeciea  throughout  tlie  North  Temperate  Zone. 

EQUISETACE.E. 

EOUISETUM  Linn. 
EqulGctum  ramosieaimum  Desv. 

Abundant  along  the  Mag  River  at  100  ni,  alt.  (No.  6025|. 

Northern  I,UBon, 

Cosmopolitan, 
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ILLUSTRATIONS. 


s  I,  A.  Diplaztum  bracliyxoroides  C'opel.,  a  ><in);l<'  pinna.     Re<!uced  ). 

B.  Plagiogyrift  faloata  Copel.     Reduced  J. 
II,  A.  DiplaKium  Merrilli  Copel.     Reduced  i. 

B.  Po]ypodiunv  hal con ense  Copel.     Reduced  J. 
Ill,  A.  Polypodium  (Selliguea)   caloplfbium  Topel.     Reduced  J. 
B.  Polypodium  paucisorum  Cope!.     Reduced  i. 
IV.  I.jgodiuni  Merrilli  Copel.      Reau(H.d  ?. 
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THE  PHILIPPINE 

Journal  of  Science 

C.  Botany 


SPICILIGIUM  FILiCUM  PHILIPPINENSIUM  NOVARUM  AUT 
IMPERFECTE  COGNITARUM. 


By  H.  Christ. 
(Basel,  Swtzerland.) 


In  the  collections  of  Philippine  ferns  sent  me  by  Elmer  D.  Merrill, 
Botanist,  of  the  Bureau  of  Science,  and  by  Dr.  E.  B.  Copeland,  which  have 
increased  in  an  unexpected  manner  since  the  year  1903,  I  have  distin- 
guished very  many  forms  not  considered  by  Dr.  Copeland  in  his  papers  on 
Philippine  ferns,^  and  which  are  not  included  in  my  two  works  on  the 
fern  flora  of  the  Archipelago.* 

At  the  request  of  Mr.  Merrill,  I  have  prepared  a  list  for  publication  in 
The  Philippine  Joubnal  of  Sciekce,  containing  the  diagnoses  of  those 
species  that  appear  txi  me  to  be  undescribed,  and  observations  on  others 
which  for  one  reason  or  another  are  of  special  interest.  I  wish  to  express 
my  sincere  thanks  to  Messrs.  Loher,  Copeland  and  Merrill  for  having 
with  great  liberality  supplied  me  with  the  rich  material  that  has  enabled 
me  to  undertake  this  work, 

Cuming's  collection  is  the  basis  of  our  knowledge  of  the  pteridophyte 
flora  of  the  Philippines,  and  of  which  J.  Smith^  published  a  list  of 
species,  however,  unfortunately,  containing  many  almost  nomma  nuda. 

'Ferns,  in  Perk.  Frag.  Fl.  Philip,  (1905)  176-194;  PolypodiacesE  of  the  Philip- 
pine Islands,  Govt.  Lab.  Pabl.  28  (1005)  7-138;  New  Philippine  Ferns.  Thia 
Jnumal  1  (1906)  Suppl.  143-106;  New  Philippine  Ferns,  II,  (.  c.  251-257;  A  New 
Polypodium  and  Two  New  Vnrieties,  Elmer's  Leaflets  Philip.  Boi.   {IWa)   7S,  79. 

■Filieea  Insularum  Philippinarum,  Bull.  Herb.  Boisa.  6  (1898)  127-154;  189- 
210;  II.  (.  c.  8   (1906)  987-1011. 

'Enuineratio  Filicnni  Philippinarum  in  Land.  Joam.  Bot.  3  (1841)  392-423, 
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Fresl  has  described  many  of  the  spociee  represented  in  Cuming's  col- 
lection* in  a  masterly  manner,  but  perhaps  has  carried  tho  separation 
of  species  a  little  too  far  in  some  cases,  although  his  ohservatlons  are  very 
exact  and  his  descriptions  very  clear.  In  working  on  Philippine  fcnis, 
it  is  always  necessary  to  consult  this  work  in  determining  whether  or  not 
a  species  has  been  described. 

HYMENOPHYLLUM  Smith, 

1.  Hymenophyllum  Merriirii  n.  sp. 

Leptocionium,  ex  affinitate  //.  holochiU  (v.  d.  E.)  C.  Chr.,  Javanici, 
caespitosum,  minus,  laeiniis  breviorilms,  colore  atrofiisco,  textura  crassiore. 

Ehizomate  filifornii  repente  eaespitoso,  cum  stipitc  rhachjque  pilis 
rufis  brevibus  parce  vostito,  stipitc  filifornii  3  eui.  longo,  fronde  ovata 
acuminata  versus  basin  attonnata  G  cm.  longa,  3  cm.  lata,  bipinnatifida, 
pinnis  confertis  ca.  8  utrinque,  cunoato-ovatis  antico  acutis  scssilibus  noc 
adnatis  inHmis  petiolulatis  G  mm.  latis  profunde  pinnatifidis,  segmentis 
cuneato-obtnsis  3  ntrinque,  profunde  laeiniatis,  laeiniis  lanceolatis  3 
mm.  latis  serrulato-dentatis  planie,  rhaelii  haud  alata,  sorie  infimae 
laciniao  anteriori  pinnarum  insidentibus,  pro  pinna  solitariis,  3  aut  4 
utroque  rhacheos  latere,  ovatis,  3.5  mm.  longis,  apice  bivalvatis  eer- 
rulatis,  receptacnlo  erasao  valde  exsorto.  Colore  atrofusco.  Textura 
rigidiuscula. 

Lxizon,  Province  of  rami)Bnga,  Mount  Arayat  (3927  Merrill)  October,  11)04; 
Province  of  Bataan,  Mount  Mariveles   ( Loftcr)  _Mare)i,  1897,  alt.  1,400  in. 

2.  Hymenophyllum  serrulatum  (Presl)  C.  Clir.  Ind.  367  (H.  Smilkii  Hook. 
Sp.  Fil.  1:  97.  Tab.SS  B). 

A  species  peculiar  in  the  Bertion  LfptocionivrH  by  the  valves  of  the  sori  being 
entire  or  %ery  s]tght]>  dentate  A  large  speeiLE  uith  ovate  fronds  13  cm.  long, 
7  cm.  broad  the  stipei  8  em  long  It  appears  to  be  one  of  the  most  widely 
distributed  species  of  tl  e  genus  in  the  Philippines 

Luzon  Province  of  Bataan  Mount  Marivelea  (3233  Merrill)  October,  1903; 
(165,  443  -akilford)  May  July  1904  (208  CopeUtnd)  January,  1SI04;  Province 
of  Tajabas  Mount  Banajao  |81H  JVhttfirrd)  October,  1904;  Province  of  Rizal, 
AngiJog  iLoher)  March   li)06      Neohos   Mount  Silay  (1009  Whitford)  May,  190(1. 

Tho  same  species  lias  been  found  in  Ptrak  (leg.  Hose)  ;  the  plant  reported 
from  Celebes  under  this  ntme  is  doubtful 

3.  Hymenophyllum  thuldlum  Harringt  in  Joum.  Linn.  8oc  Bot.  16  (1S77) 
26;  Christ  in  Sehum   und  Lauterb   Nachtr   F!   Deutsch.  Scliuts^b.  SUdsee  1:  34. 

A  large  lerj  elegant  species  al!  the  foliaceous  parts  finely  crisped  and  at'the 
same  time  dentate  aristate  \  erv  diaphanous  the  sori  small,  globose,  dark  brown, 
terminal   the  valves  entire      btipe  6  tm   long    frond  10  em.  long,  5  cm.  wide. 

Mindanao  San  Ramon  at  fiOO  m  alt  (1751  Copelandj  April,  1005;  Mount 
Apo,  at  1  800  m   alt    (1441  fopeltmd)  October   1905 

Very  nearlv  the  same  species  is  found  in  the  Bismark  Mountains,  German  New 
Guinea   leg  itthleahter  HO'iO  which  I  hate  cilled.fl   Bismarkianuni. 

'  Epimeliae  botanicae  (1849). 
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4.  Hymenophyllum  aculestum  (v.  d.  Bosch  Hjm.  Jav.  Tab.  31,  Lcpiodo- 
nium]  Racib.  Pter,  Buitenz.  21. 

hvzov,  Provineo  of  BaUan,  Mount  Mariveles  (200  Copelnitd)  January,  lil04; 
(3231  UerriU)  October,  1003;  Province  of  Tayabns,  Mount  Banajao  (fl21  Whil- 
ford)  October,  li)04.     Mindanao,  Province  of  Snri{(ao  (2«H  Holttcr)  Mureli,  100(1. 

Identical  witli  apcciniens  from  Motmt  Salak,  Jiiva,  Ipg,  Riieiboraki.  It  is  the 
apecieH  enumerated, in  Bull.  Herb.  Boies.  6:  141,  an  H.  Nreaii. 

5.  Hymenophyllum  eampanuiatum  n.  sp, 

Leptocionium.  Habitu  oiiiino  H.  Tunbridgensis,  vuivis  intfgris,  rliachi 
hispida. 

Dense  et  late  KUfspitosuni,  rliizoinittc  teniii  sed  rigulo  rjuiiosisuinii). 
stipite  rhacliique  iiigris,  pilis  rigklis  hispidis,  stipite  1.5  cm.  tcnui,  frond  ? 
4  cm.  longa  1  cm.  lata  iiipinnatifida  obl(Hijra,  liasi  et  apiuc  attumiata, 
piniiis  ca.  6  utrinqiio  arouato-reflcxis,  alteruis,  1  cm.  loiigie,  flabollato- 
partitis,  laciniis  4  aut  5,  lincaribus,  vix  1  mm.  latis,  parcc  arista to-sorrat is. 
Soris  rarie,  prope  basin  costae  [jositis,  pcdnncidatis,  caiiipanHlatis,  valviw 
erecto-patentibus  ovatis,  2  nmi.  longje.     Tcxtura  rigidiuscula.     Colon; 

Nemros,  Mount  Silay  (1540  Whitford)  May,  1000,  alt.  1,100  in. 

6.  Hymenophyllum  pycnocarpum  v.  d.  Boscii  Hyin.  Juv,  Tab.  37. 

Laeve.  Fronde  ovata,  tripinnatifida,  rliachi  alata,  soris  terniinalibus 
paniculatiSj  valvia  trigono-acutis. 

Luzon,  Province  of  Laguna,  Mount  Maquiling  {Lvhcr)  January,  1800,  January. 
1006;  Province  of  Tayabaa,  Mount  Banajao  (022  Whitford)   October,  1004. 

Hymenophyllum  subdemissvm  Christ,  Bull.  Herb.  Boiss.  6  (1808)  140,  should 
be  united  with  this  Bpcoies. 

7.  Hymenophyllum  Blumeanum  Sprengel,  Syst.  Veg.  4;  131. 

LuzoK,  Province  of  Bataan,  Mount  Mariveles  (3232  Merrill)  October,  1003,  the 
lanceolate  form  figured  by  Van  den  Bosch  Hymen.  Jav.  Tab.  36,  2.  H.  polyanthos 
Clri'it  (non'^w)  Bull   Herb   Boia^   6   (1808)   IJO   should  bo  referred  lie  re. 

8  Hymenophyllum  panicullflorum  Pre^I   H>men    (1843)  32   65. 

A  small  plant  reeognizablL  bj  its  lar{,e  son  whieh  are  ovoid  or  globose, 
terminal  and  occupjing  all  the  segments  at  the  summit  of  the  frond. 

luzoN  Province  of  Benguet  Mount  Tonglon  2  250  m  alt  {Lokcr)  April,  1904. 
Identical  with  specimens  from  Tava  leg  Qitsenhogen  and  Rodboraki,  and  with 
specimens  from  Japan   leg  Fovrte 

I  am  now  of  the  opini  >n  tl  at  H  dtseosum  Christ  Bull  Herb  Boiss.  6  (1898) 
140  should  be  united  with  this  species  although  the  son  are  much  broader  and 
m)re  round  than  thost  in  the  Tavan  plant   leg   Qtesenhagen 

9  Hymenophyllum  demlBBum  (Forst  )  &»  in  Schrad  Tourn  1800'  (1801) 
100 

IlzoN   Proiince  rf  TavabTi   M  unt  Banajao  {Loher)   February,  1006. 

This  plant  is  identical  witli  the  form  found  in  New  Zealand  ind  Celebes,  low, 
with  small  son  the  raebis  winged  only  near  the  summit  H  productum  Kze. 
Hot  Zeit  (1848)  305  Van  ilen  Bos(h  Hjmen  Tav  Tab  45  of  Java,  is  a  larger 
plant  with  triangular  elongated  valves  and  uinged  stipes 
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10.  Hymenophyllum  formoBum  Braekenr.  U.  8.  Explor.  Ejcped.  16  (1854| 
208.  t.  32.  f.  3. 

Mindanao,  Mount  Apo  (1442  CopeUmd)  October,  1004,  alt.  1,800  m.;  (340 
BeVore  d  Hoover)  Mav,  1903.  Our  plants  match  tbe  form  represented  by  Tab.  47 
Van  den  Bo^eli   H\menophjllacfiae  Javanicae 

11.  Hymenophyllum  Junghuhnii  \an  den  Bosch  Hymen   Jav.  (10.  Tab.  40. 
Luzon    District  of   l.«panto    Bagnen    ( 1S21    Oopeland)    November,    1905,   alt. 

1,950  m  Mindanao  Proiinee  of  Miaamis  Mount  Malinda,ng  (4638  Meams  £ 
Hutakinson)  Ma>    1906 

A  form  with  lery  large  son  and  with  broad  •jegmenta 

The  Philippine  plants  referred  by  tarious  authors  to  H  dilatalum  Sw.,  are 
referable  to  the  two  above  apeeies 

12.  Hymenophyllum  australe  Willd   Sp   PI   5     527 

Luzon  District  of  Lepanto  Mount  Data  (1873  Copeland)  October,  1005; 
Province  of  Benguet  Mount  Tonglon  {Loher)  (5053  Curron)  A»lgust,  1906. 
Mindanao  Mount  Apo  (124  Df^07e  A  Boover)  Mav    1003 

Tlie  Philippine  form  ha-j  ten  narrow  aigments  and  i^i  very  compound,  quadri- 
pinnatifid      Under  thp  lens  the  margins  are  lerv  finely  denticulate. 

TRICHOMANES  Linn. 

13.  Trlchomanes  parvulum  Poir.  in  Lam.  Encycl.  8:  46. 

Luzon,  Province  of  Bataan,  Mount  Marivelea   (177  Whitford)   May,  1904. 

14.  Triehomanes  dfffusum  Blume,  Enum.  225. 

Luzon,  Province  of  Laguna,  Mount  Maquiling  (5137  Meirtil)  March,  1906, 
300  m,  alt.  Mindanao,  Province  of  Zamboanga,  San  Ramon  (1652  Copeland) 
April,  1905,  700  m.  alt 

15.  Triehomanes  nitidulum  Van  den  Bosch  Hymen.  Jav.  21. 
Luzon,  Province  of  Benguet,  Baguio  (6023  Elm^)  March,  1904. 

16.  Triehomanes  rhomboideum  J.  Sm.  in  Hook.  Journ.  Bot.  3:  417;  Van  den 
BoBcli  Hymen.  Jav.  Tab.  24. 

Luzop.  Proiince  of  Bataan,  Mount  Marivelea  (3121  Merrill)  October,  1903- 
(206  Copeland)  Januarv   1904. 

Tliia  form,  of  the  Cephalomanea  group  which  is  richly  developed  in  the  Philip- 
pines, i$  distinguishable  by  ita  rounded  pinnce,  its  elongated  aristate  teeth  and 
long  sori 

;  Van  den  Bosch  Hymen.  Jav. 

Luzon,  Province  of  Rizal,  Mabacai  {Loher)  March,  1906;  Province  of  Uguna 
Mount  Maquiling  {Loher)  January,  1906;  Province  of  Bataan,  Mount  Mariveles 
(263,  513  Whitford)  July,  1904;  (2397  Borden)  .January,  1905-  (2420  Meyer) 
January,  1905;  (207  CopelaM)  February,  1904.  NeqboS,  Gimagaan  River  (1603 
Whitford)  March,  1906.     Palawan   (578  Fonwortkp)  April,  1906. 

Common  and  widely  distributed  in  the  Philippines. 

Var.  intercalatum  n.  var. 

Sons  margini  anturiori,  apici  saepcque  parti  suporinri  marginis  pos- 
teriorie  impositis  inimerogis  (13)  longe  exscrtis  campanulato-clavatis  ore 
non  dilatato,  dentibus  marginis  posterioris  elongatie  aristatis  conspicuis. 
Pinnig  saepe  dissect  is. 

Luzon,  Province  of  Laguna,  Mount  Maquiling  {Loher)  January,  1906;  Province 
of  Rizal,  Oriud  {Loher)  February,  1906;  Province  of  Benguet,  Sablan  (0214 
Elmer)  April,  1004. 
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POLYSTICHUM   Roth. 

Polyahohum,  of  Hie  essentially  Chinese  group  of  /*.  auriculatum,  is  well  repre- 
sented in  the  Philippines.  The  flrat  form  known  was  I'kegoptcria  nervota  F^, 
Mem.  6.  13.  Tab.  2.  Fig,  i,  which  I  do  not  lieaJtate  to  reduce  ae  a  variety  of 
I'olysfichuta  dcltodon,  Tlie  rich  Chinese  material  that  I  have  at  my  ilisposition 
lias  convinced  ine  that  tliere  are  but  sliglitly  marked  liifferences  by  which  tlip 
Pliilippine  plant  can  be  djatingtiisbed. 

18.  Polystlchum  deltodon  (Bak.)  Diels  in  Nnt  PHanxenfnm.  1'  (IROO) 
191.     Aapidivm  dellodon  Baker  in  Gard.  Chron.  14:  4!I4. 

Var.  nervosum   (F«e  Gen.  244;  Mem.  E:  LI.  Tab.  2.  Fig.  i,  Phegopleria) . 
Diffort  a  typo  montie  Omi,  Ohinae  occul.,  log.  Faber  1045  etatiira 
majori,  pinnis  niagia  nuiiierosie  (usque  ad  50  utrinque)  niiiius  acutis. 

luzoN  Province  of  Bataan  Mount  Marivelea  {Lohcr)  November,  lfifi4,  alt, 
1  40O  m     Provinte  of  13eiip;uet   Baguio  (591(1  Elmcr^  Mnrph,  1004. 

10    Polystlchum  Copelandi  n  "p. 

]ihi7omate  caebpitoso  folus  fasciculatis,  stipito  tmui  2  ">  cm  Inngo 
lum  rhichi  squamis  subulatis  nigris  parce  itstito,  viridi  fronde  lanccolato- 
linean  Lasi  non  attenuata,  acuminata,  usqut  a<l  30  cm  longa,  3  cm  lata, 
pinnata  pinnib  densiBsime  imbncatis  infenoribus  (leflt\i8  ca  50  utrinque 
ihombeo  acutiuBCulis  margimbuB  parallelis  1  cm  longie  basi  ftre  0  5  cm 
latis,  postice  cuneatiSj  antice  truncatis  acute  auntulatis,  postice  integris 
antice  m]iiute  dentatiis  dentibus  ea.  10  baud  anstatia,  nervis  furcatis, 
sons  pobtice  dciicientibus  antice  ca.  G,  1  mm  a  margini  rcmotta  mmutis 
umscnatis  rufis  inipreseis,  indusio  minuto  fugaci  rotundo  umbonato 
lextura  herbacea,  faciebus  calvi^,  colore  flavovindi,  opaco 

Luzon  District  of  Bontoc  Sagada  (1901  Copeland)  November  lOO'i  alt 
1  600  m 

\er\  ne«r  the  small  group  of  P  hecatopteron  dels  and  strongh  resembling 
P_  Dielatt  (.hriBt  in  Bull  Acad  Mans.  (1000)  238  from  »bich  it  differs  in  its 
smaller  ijize  ita  short  stipe  the  pinnee  not  obtust  but  pointed  tbe  teeth  more 
pronounced  and  the  son  less  marginal. 

20  Polystlchum  obliquum  (Don)  Moore  Ind.  (1SS8)  87.  Aapidxum  obli- 
quuiii  Don  1  rodr   3      4   oatspxtoaum  Wall.  (.'at.  No.  3G7. 


Stipite  debili  17  cm.  longo,  fronde  25  cm.  longa  5.5  cm.  lata,  pinnia 
imbricatiB  oblongo-rhomboideis  3  cm.  longis  basi  12  mm.  latis  acutis 
acute  auriculatis,  inargine  fere  intcgro  sed  dentibus  parvis  dejicientibuB 
aristatis  ciliato,  Boris  biseriatis  sed  antice  pluribus  (ca.  10)  medialibus 
minutis.     Nervis  occultifi,  textura  herbacoa,  opaca. 

Luzon,  Province  of  Benguet,  Trinidad  (1812  Copeland)  October,  1905,  alt. 
1,200  m. 

Very  close  to  the  plant  from  China,  India,  Annam  (leg,  Cadiire)  and  of  Japan, 
but  larger,  the  teeth  very  faint,  scarcely  visible  but  nevertheless  arjntate. 
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21.  Aspldium  (Pfeocnemla)  Angflogense  Christ,  in  Bull.  Herb.  Boiss.  II. 
e   (1906)   1003. 

I  do  not  hesitate  to  refer  here  FlFoctemUt  Cutninqiana  Preal  Epim  Bot  410 
and  regret  that  thi*"  speoifip  name  Hhich  has  pnoritj  is  inappropriate  in  <s;«Jiu  i 
beenusB  of  the  later  wte  of  the  iaine  specihe  name  under  isptdaitn  bj  several 
authors  Eutixe  Sturm  In  ad  Ution  to  the  localities  in  7  uzon  cited  by  me  in 
the  original  desciiption  of  the  epeci^  Dr  topeland  has  found  it  m  Mindanao 
San  lianon  4pril  1905  No  IbOS  alt  (lOO  m  He  adds  Fionds  2  to  3  ni  high 
deltoid  stipe  2  m  high  stout  rhiznme  10  to  20  em  tliiek  ascending  Presl 
nitliout  doubt  after  Cunttngs  notes  sajs  arbor  viginti  pedalia  In  other 
characters  I  find  our  species  to  be  ver^  near  '\epkrodtum  chrysoti ichum  Baker 
from  Samoa  Upolu  Apia  leg  Betche  IfiSO  Falnao  leg  Retn  eke  90  ')4  Savai 
leg  Rexnecke  SOb  Lpolu  leg  Retneoke  04  Tlie  two  collectors  give  the  height 
of  the  Samoan  plant  as  fiom  20  to  40  feet  witl  black  trunks  It  ii  eertamlj 
the  largest  arloie^eent  fern  outside  of  tlie  (yatlfaa-ae 

22    Aspidlum  profereoldcB  n    >!p 

Fronrle  steriJi  longissime  itipitita  stipite  45  cm  1  n^a  pennae  <.>gni 
crassitie  mm  rhachi  castaneo  sulciti  opaci  ijuamis  t-ulnilatis  0  5  cm 
longiSsetisquebrunneis  sparse  vestJto,  frondeultraSOem.  longaSScm.lata 
deltoid eo-ohlonga  pinnata  parce  bipinnatifida,  pinnis  infimis  nee  abbre- 
viatie  nee  poatiee  auctis  caeteris  aequalibiis,  pinnis  remotis  reete  patentibus 
ca,  IS.utrinque  infra  apicem  acuminatum  ineiso-lobatum,  sessilibus,  18  cm. 
longis  3.5  cm.  latis  lanceolatis  acutis  usque  ad  niediam  laminam  ineisis, 
ala  utrinque  0.5  cm.  lata  et  ultra,  lol>is  angulo  augusto  obtueo  aeparatis 
IS  mm.  longis  1  cm.  latis  ovato-obtusis,  ea.  18  utrinque,  infimis  aliquantum 
auctis  et  rhachin  tegentibus,  subintegrie,  nervis  non  prominentibuB,  in 
lobis  pinnatis,  6  ad  8  utrinque,  infimis  arcolam  angulosam  angustam  secus 
eostam,  superioribus  1,  3  aut  3  areolas  lat«rales  secus  costulam  formantibus, 
ab  areola  costali  ad  sinum  3  aut  4  areolis  intercalatis.  Nervulis  inclusis 
nullis.  Textura  flaccide  herbacea,  colore  obsenre  viridi,  opaco,  faciobns 
imprimis  eoetis  furfuraeeo-puberulis.  Folio  fertili  sterili  longiore;  stipitc 
70  em.  et  ultra,  fronde  50  cm.  longa,  egregie  contraeta,  pinnis  valde 
remotis,  10  cm.  longis,  3,5  cm.  latis,  ad  alam  angustam  ineisis,  lobis 
lineari-laneeolatis  falcatis  4  mm.  latis,  soris  1.5  mm.  latis  rotundis 
me<liis  brnnneis,  induaio  flaceido  atrobninneo  mox  eornigato  sine  dubio 
reniformi. 

Aspidium  eacelletis  Blume  Enum.  120  differt  ex  de.'Jcriptione  Presliana  I.  o. 
frondilius  monomorphis,  segmentis  aeutis. 

Mindanao,  District  of  Davao,  Todaya  (14(17A  Copelind)  October,  1!>04,  alt, 
1,205  m.     "Rootstock  short,  erect"  Copeland. 

A  marked  species  with  nerves  of  Proferea  Presl,  Rpim.  010,  and  pronounced 
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LEPTOCHILUS  Kaulfuxa. 

2^  Leptochilua  heteroclitus  (Presl)  C  Chr  Ind  Fil  11406)  11  38B 
AeroslKhum  /lagetliferttm  Wall 

This  specie^  widely  distributed  from  Britifh  India  tlirougliout  Malaya  and 
in  tlie  PliilippincB  eapetially  ofTera  in  tlie  latter  region  a  variability  that  ap 
proachea  that  of  Diyoptfris  omescens  The  apices  of  the  aterile  leave>t  are  elon 
gated  into  linear  lish  like  appendages  which  are  proliferous  and  usually  take  root 
the  young  plants  emitting  a  fnaeicle  of  leaves  entirely  different  from  those  of 
the  adult  ones  Often  they  are  not  simple  linear  leavea  with  tlie  lateral  lobes 
more  or  lesi  aborted  hut  frequently  are  singularly  compound  enlarged  and  deeply 
inciHed  Often  tlio  little  plants  are  fertile  and  the  fertile  fronds  offer  irregular 
ities  analagous  ti  the  sterile  <nes  In  other  characters  tie  differences  are 
fre<iuently  stiongly  markeii  and  the  varioua  foims  might  readily  be  considered 
to  represent  distinct  species  I  have  enumerated  below  the  forms  that  in  my 
conception  of  this  species  should  be  considered  as  inripties  or  subspecies  and 
although  aeveral  of  them  iia>e  acquired  a  certain  stibilitj  certain  cl  aractera  are 
constant  in  all  of  them  showing  tlmi  clow  rtlaiimsliip  to  /  hclcroflttus  and 
probable  derivation  fioin  that  species 

Var.  eurybasis  n.  var. 

Ehizoniate  ropente  fpnnae  anitrmao  trass  tio  turn  stipito  basi  aqnamia 
m  nutia  lilute  Ijrunnus  cnspia  ''parso  ralitoso  Fnl  is  sparsis  ^ol  appro 
pmquabs  foiiorum  sttrilimn  stipite  8  m  loflg)  fltxuoso  tonui  griseo 
fronde  13  cm  longo  ileltoideo  ovata  pinna  terniinah  dccurrcnte  et  cum 
pmna  latcrali  pioxima  parva  pliie  mmuB  concrcta  liaai  cnntata  acumi 
nata  nee  cauilata  nee  prolifera  8  cm  longa  3  5  cm  lata  oblonga  par 
vilolja  lobis  10  vel  plunbus  utnnque  subrotun  lis  1  mm  latis  acute 
denticulatis  pmnis  Jateralibiis  3  aut  4  utnnqut  mwliis  3  cm  loiigis  1 
cm  latis  cuneatis  obtusis  (lecurrentibu""  serrato  lobulatis  ]nfiniis  valde 
postice  auctiB  deltoideo-ovatis  petiolatis  nee  deturrcntibus  basi  profuiile 
incisis  caeterum  serrato-lobatis  Nervie  lateralibns  roctis  a  coeta  ad 
marginem  protcnsiB  4  mm  distantibuh  iseriea  plures  areolarum  valde 
11  regular! arum  mmores  areolae  nee  nervulos  liberos  mchidentium  con 
tmentibus  Colore  atritc  textura  herbacea  opaca  Foiiorum  fertilium 
lamina  ae^uilonga  sel  anguistiore  pmna  terminali  'i  em  !onga  lanteoiata 
ac^t^  profunde  lobata  decurrente  pinnis  lattrahbus  4  utrinque  obtusie 
3  5  (.m  Ijngis  1  "i  cm  latis  ovatis  sos^ilibub  aut  adnatis  sed  pinnis  infimis 
potiolatii  auctis  parte  termmah  late  cuneato-ovata  lobata  pmnulis  late 
ralibus  similibua  mmonbus 

Mindanao,  Lake  Lanao,  Camp  Keithley  (562  Mrs.  Clemens)  May,  1906,  alt. 
fifiO  m. 

Differing  from  the  type  by  its  aberrent  fronds  being  in  part  bipinnate,  deltoid 
at  the  enlarged  base,  posteriorly  deeply  incised;  even  the  fertile  fronds  are  some- 
times bipinnate  at  the  base. 
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Var.  Foxworthyi  n.  var. 

Pinna  termJiiali  lineari  vel  oblonga  acuminata  grosse  dentata  longe 
decurrente  interdnm  radicante,  pinnie  duabus  lateralibns  rudimentariis 
minutis,  0.5  em.  aut  ultra  diametro,  ellipticis  aut  rotunilatis,  pinna  fertili 
temiinali  lineari-laneeolata  dnobus  lobulis  lateralibns  ovatis  suifulta. 
Planta  vix  20  cm.  alta. 

Luzon,  Province  of  Rizal,  Boaoboao  (68  Foancorthp)  January,  IBOfi. 

Small,  very  narrow  and  very  simple  in  comparison  witli  tiie  type,  hut  closely 
related  by  the  shoots  developed  along  the  upper  parts  of  the  leaves. 

^ai    Inconatans  (Copel   in  Covt   Lai    Puht    28  (1905)   43  pro  specie) 

In  view  of  the  fatt  that  two  virietiea  show  a  prt^ressive  intergradation 
between  the  tjpe  and  tie  species  described  by  CopelatuI  I  hate  not  hesitated  to 
consider  the  latter  as  a  variety  of  Leptocktlus  heteroohlus  a  form  still  more 
reduced  than  the  pieeedmg  characterized  by  ita  very  small  size  tlie  apices  of  the 
leaves  often  lineir  the  shootH  lerv  irregular  Var  Foxworihift  is  almoHt  exactly 
intermediate  between  the  type  and  the  lariety  tnconslana 

Luzon  Province  of  Bataan  lamao  River  (3128  Merrill)  April  1004  (251 
Copeland)  Tanuari  1904  (1124  Whitford)  March  1005  Province  of  Rizal 
Mabacal  {Loherj  March    1<K)6 

This  variety  seems  to  be  rather  widely  distributed  in  the  Philippines  I  ha>e 
specimens  fioni  Clinstmas  Island  C-itraits  bettlements)  leg  Ridhy  that  clo-iely 
approach  it 

^ar   LInnaeanus  (FfeAorost   ITprospeeiel 

I  belieie  that  tins  form  ean  be  reduced  with  a  siifhcienf  degr<L  of  -<uretj  as 
a  variet)  of  Leptoohilus  heteroelilus  as  a  derived  form  of  that  aptciea  in  spite 
of  its  uniformli  elongated  and  lery  narrow  leaies  Its  texture  its  neries 
although  strongly  simplified  its  prolifeious  leaies  anil  the  strong  resemblance 
of  its  offshoots  to  those  of  the  normal  form  support  this  contention  We  haie 
then  a  series  almost  complete  from  tht  type  that  seems  to  be  alwajs  triphvllous 
in  the  Philippines   to  the  form  with  absolutely  linear  and  undivided  leaies 

Luzon,  Province  of  Kizal   Manap  River  near  Montalban   (Lofttr)   1802 

24    LeptochiluB  dlversifollus  Blume   Fnum    10^  et  Fil    Jav   Tab    12 
MlNDAHAO   '^n  Ramon   (1543  topeland)   Noiember    li(04   alt    100  m 
Discovered  by  Blvme  in  Jaia  and  generally  confounded  with  h    heterochtus 
from  which  it  is  sufhcientb  distinct      Conf   RactboiKkt  Pteiid   Bmtenz.  48 

ATHYRIUM  Roth 

25.  Athyrlum  anisopteron  Christ,  Ann.  Acad,  Mans.   (1907). 

Luzon,  Province  of  Benguet,  Mount  Tonglon  ILoher)  1894,  alt.  2,250  m.; 
Paual   (1067  Copeland)  November,  190.5,  alt.  2,150  m. 

This  is  the  plant  that  I  have  previously  considered  as  Aspidium  Fauriei  var. 
elatum  Christ,'  and  which  Copeland,  M8S.,  referred  to  Nepkrodium.  Makino' 
treats  it  with  reason  under  Ath^rium.  After  an  examination  of  abundant  material 
I  have  divided  this  species  into  several,  the  representative  in  the  Philippines 
being  A.  anisopteron,  a  species  of  a  Chinese  group  already  known  from  Yunnan, 
leg.  Eimry  et  I'.  Ducloux. 

'Bull.  Herb.  Boiss.  6   IIROS)    \<ia. 
'Sot.  Mag.  Tokyo  17:  100. 
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26.  Alhyrlum  nanum  n,  sp. 

Rhizomate  obliquo  brevi  aut  subrepente,  foliig  subfasciculatis  paueis 
(3  ad  4)  stipite  temii  fusco  squamulis  tenuissimie  setulosis  rufobruimeis 
patcntibua  cum  rhachi  puboscente  fere  0.5  ad  1  cm.  Inngo,  froniJe  lan- 
eeolata  C  cm.  longa,  7  mm.  lata  in  longam  apicem  pinnatifidum  prolon-_ 
gata,  fere  usque  ad  basin  alata  et  utrinqiie  5  aut  6  plnnis  rcmotiiiaeulis 
praedita,  pinnis  segmentisque  crecto-patentibuB,  2.5  ad  5  mm.  altis  Bupe- 


rioribus  basi  aequalibus  integri 

aariculatis  subcrenatis  infimis 

i  fiarcatis  vix  pinnatis, 


ia  oblongis  inferioribna  inaeqiialibus  antice 
inaequalibus  crenato-lobatis,  puberulis,  ner- 
9  ca.  5  pro  aegmento,  vix  1  mm.  longis, 

ovatia,  ochraceis,  iudusio  lanceolato.rarius  aspidioideo  reniformi.     Colore 

laete  virente,  textura  flaeeido  herbacea. 

Mindanao,  Lake  Lanao,  Camp  Keithley  (050  Mra.  Clemens)   July,  100(1. 
The  smallest  Bpeeies  of  the  genua  known,  pinnatifid  and  in  part  only  simply 
jiinnate,  distinguished  l^  its  rather  strongly  winged  racliia. 

27.  Athyrium  drepanopteron  (Kze.)  Moore.  Asplenium  osyphj/llum  (Wall.) 
Hook.  Polypodium  drepanopteron  Kze.  Linnwa  23;  278,  31fl,  Laatrea  eburnea 
J   Sm   Bot  Mag   72  (1846)  (.omp   34 

Luzon  Province  >f  Benguet  Baguio  (6498  Elmer)  June  1S04;  found  also  by 
other  American  collectors 

A  continental  typt.  extending  from  Japan  to  \unnan  and  north  India. 

28    Athyr  urn   Benguetenae  n    sj 

Rhizomate  ut  vj  letur  repentc  aut  obliquo  tenui  nigro,  stipitibus  ap- 
pro;£imatia  paucis  temiibuB  BtraminLis  25  cm  et  ultra  longig,  basi 
squamiihs  lanceolatis  brunneis  S  mm  longia  spareis  \estiti8,  rhachi  et  eosta 
puberulis  planta  aliter  nuda  fronk  caudato-acummata  lanceolata  30 
cm  longa  9  cm  lata  basi  non  attenuata  bipimiatifida  pinnis  pat«ntibu8 
Bt'S&ilibua  (cjsta  strammea)  remotis  mfimia  subdeflexiB,  ca.  25  infra 
apicem  lobatum  5  tm  longis  16  mm  latia  lanceolate  aciiminatiB  fere  ad 
rhachin  meiais  sLgmtntis  subpectmatiB  ca  18  utrinque  2.5  mm.  latis, 
Imeari-rtbbngis  obtusmBculia  subcrenatis  aut  integns  nervis  6  ad  8 
utrinque  ''imjlicibus  obliquia  aarn  raediis  6  ad  8  utnnque,  rotundis 
VIX  I  mm  latia  ochraceia  indusio  tenuiBsimo  rotundo  reniformi  hyalino 
umbone  obscure   mox  evanido     Textura  flaccida   colore  atroviridi. 

Luzon,  District  of  Lepanto,  Mount  Data  {Loher}  February,  1894,  2,250  m.  alt.; 
Province  of  Benguet,  Pauai   (1948  Gopelond)  November,  1905,  alt.  2,150  m. 

By  its  aspidioid  sori  a  Dryopteris,  but  in  all  other  respects  a  true  Athyrium, 
very  delicate  and  with  segments  almost  entire. 

29.  Athyrium  Copelandi  n.  sp. 

Bhizomatfi  ramoso  brevi  ter  repente  crassiusculo  atrato,  Btipitibua 
plumbeo-atramineiB  basi  squamis  laneeolato-aubulatiB  brunneis  parce  ves- 
titJB,  supra  cum  rhachi  furfuraeeo-BquamuIoaia,  9  em.  longis,  fronde  14 
cm.  ionga,  G  em.  lata  oblonga,  basi  non  attenuata  longe  acuminata,  pinnis 
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ca  15  utrinque  (rhachi  verbus  apiccin  alata)  seRsilibus  suporioribus  adna- 
ti8  et  decuirentibus,  falcatis,  infenonbu'i  remoti=!,  grobse  lobatis  3  cm. 
longiB  1  cm  latis  lobig  ca  (i  utrinque  infimis  antice  raaximis,  4  em  longis, 
3  cm  latia,  triangulari-o\ atis,  aoutiiiscuhs  subeienatis,  nervia  m  lobis 
pinnatJS  3  ad  4  utunque,  obhqms,  eons  3  ad  3  mm  loiigis  1  mm  latis, 
turgidia  ovato-laaceolatis,  omnino  teetis,  indusio  leviter  curvato,  griseo, 
membranaceo,  persistente,  Boris  rufo-ochra(eis  Textuia  conacea,  colore 
atrovirente  subtus  pallido,  faciebus  glabns 

Luzon,  District  of  Lepanto,  Mount  Data  (lC>Od  Oopeland)  November,  1S05, 
alt   1,700  m 

A  small  alpine  ^peoiea  intermediate  between  ithynam  arroitichoides  (Sw.) 
T)\e]s  and  Dtplaziuni  Jap'jaiium   (Tliunb  ) 

DIPLAZIUM   SwartK. 

30.  DIplazlum  bulbiferum  Brack.  U.  S.  Expl.  Exp.  16  (18S4)  141.  Tab.  18. 
f.l. 

Rhizomate  pollicis  crassitie,  oblique  erecto,  radicibus  nudia  craasis  et 
longis  semi-supraterraneis  suffulto,  foliis  faaeiculatis  sed  paueis,  stipitibus 
,basi  atratis  aquamieque  aubulatis  nigris  0.5  cm.  longis  vostitia,  euperne 
raris  setis  nigris  aparais,  15  ad  35  cm.  longis,  tenuibwe,  fronde  20  ad  30  cm. 
longa,  13  cm.  lata,  ovato-oblonga  apice  piniiatifida-acuminata  pinnata, 
ad  basin  apicis  rhaclii  gemmifera  et  interdum  vivipara,  pinnis  infimis 
aliquantum  abbreviatis  et  defloxis,  pinnis  fere  omnibus  versus  apicem 
usque  egregie  petiolatis,  petiolo  3  ad  5  mm.  longo,  horizontal!,  pinnis  8 
ad  10  utrinque  infra  apicem  pinnatifidum,  oblongis  aeutis  nee  cautlatis 
ca.  4  cm.  rarius  niagis  longis  18  mm.'latis  basi  inaequalibus  postice  cuneatis 
antice  auriculato-truneatis  grosse  crenato-serratis  Jobulis  brevibus  raro 
ultra  3  mm.  longis  3  ad  5  mm.  latis  decumbentibus,  acutiusculis,  nervis 
utrinque  in  lobulis  pinnatie  plerumque  3  aut  3  utroque  costulae  latere 
obliquia,  eoro  plerumque  dupliei  (diplazioideo)  protenso  7  mm.  longo 
brunneo  anguste  lineari  nervulo  anterioro  imposito,  soris  irregularibus 
brevibus  aliis  nervulis  insidentibus,  indusio  tenuisaimo  diaphano  decolori. 
Textura  herhacea,  planta  laevi,  colore  supra  atroviridi,  subtus  pallido, 
opaco. 

Mindanao,  Davao  (701  Copeltmd)  March,  1904:  San  Ramon  (1078  Copelaitd) 
March,  1906;  Lake  Lanao,  Camp  Keitliley  (107,  252  Mrs.  Clemens)  February, 
IDOC.  Luzon,  Province  of  Bataan,  Mount  Mariveles  (0010  LHberg)  Jnly,  1004; 
(234  Whitford)  May,  1904;   (238  Copeland)  January,  1904. 

A  species  of  the  D.  silvatieum  group,  but  smaller,  proliferous,  its  pinnie  distant, 
generally  short,  shortly  pointed  and  long  petioled,  unequally  auricnlate,  slightly 
lobed,  one  long  sorus  and  some  short  onea  on  each  lobe,  very  pale  beneath.  The 
specimen  from  San  Ramon  is  very  large  with  16  pairs  of  pinna!  12  by  2  cm., 
and  more  deeply  lolied  tlian  the  others. 

I  think  that  the  plant  that  1  took  for  D.  sid-afieum  Preal  in  my  first  paper 
on  Loher'n  Philippine  ferns,'  and  of  which  I  have  not   a  specimen  at  hand,  is 

'Bull.  Herb,  Boiss.  6:  153. 
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perhaps  leferalile  to  tJie  alitnc  species  wliioh  seems  to  be  widely  diatribut<d  in 
tlie  Philippines  D  peliolare  PrpsI  j:ipnn  44t)  a  species  tliat  I  liave  not  seen, 
difTeri  according  to  tlie  description  in  its  linear  pinnfE  and  pubescent  racbin. 
Dipla^aum  sihattrum  is  to  me  more  nnd  more  a  colleetue  species"  worthy  ot 
being  segregated  into  ie\erfll  distinct  forms 

^1     Dlplazium  atratum  n    tp 

Stipitt  25  cm  et  ultra  longo  liabi  incrassito  digiti  dianietro  sulcato, 
cbeneo  nit  atroviolaico,  opico  uti  tota  planta,  basi  latere  ventrali  more 
cydtheamni  squamis  sulmlati':  1  5  cm  longis  nigria  ilense  ^e8tito,  planta 
alitor  ''ubnuda  aut  minute  furfuracea  fronde  late  deltoidea  acuta  GO  cm. 
et  ultra  longa  basi  45  em  et  ultra  lata,  bipmnata,  pmnis  remotis  petiolo 
S  ad  3  cm  longo  praeditih  supenoribus  siil>seaBil]lniB,  recte 'patent! bus, 
utnnque  ca  20,  infliius  baud  reductis  usque  ad  30  em  longis,  10  em. 
latie,  longe  acmnmatia,  basi  attenuatis  pinnulia  ca  SO  infra  apicem 
mcieum  ultra  1  cm  diatantibus,  rocte  patentibus  inferionbus  petioluiatia 
e  bail  lata  lanceolato-aciimmatis,  ultra  mcdiam  laminam  basique  fere 
ad  eostam  meiBis,  lobis  ca  15  utnnque  pornctis  3  mm  longis  trigono- 
faleatii  acutis  margme  serrulato  satpc  reflexo  pinnis  supenoribus  pinnulis 
<«imilibus  nerMs  i  ad  7  utnnque  obliquisTrassis  simphcibus,  sons  nervosa 
costa  fere  ad  margincm  scgmentibiis  valde  obliquia  convetis  atrobrunneie, 
lineanbus  simplicibui,  indu'^io  Iinean  conaceo  brunneo  porsistcnte. 
Fronde  glabra    textura  rigidc,   fere   lignoso-coriacca,  colore   atrofuBco, 


'toria  Peak   (714,  fl83,  00.3  Foanrorthy)   March,  1000.  ult.  (100  to 
1,100  m. 

The  plant  with  its  hard  vvnody  texture  and  its  dark  color  must  be  in  sharp 
contrast  to  the  surrounding  vegetation.  It  is  a  tfery  stiff  coriaceous  species 
with  ample,  deltoid,  bipinnate  fronds,  the  pinme  petioled,  the  pinnules  narrow 
and  deeply  incised,  the  lobes  angular,  narrow,  their  mnrgina  reflexed,  the  stipe 
and  axial  parts  black,  the  frond  itself  lilHckiah.  The  S|)eeie9  has  the  general 
appearance  of  a  DtrLtonia  or  a  Cyalhea. 

32.   Dlplazium  crenatoserratum   (Blume  Enum.  177,  Asplenium). 

Mindanao,  San  Ramon  (lOdT  Copeland)  March,  IBO'i,  alt   660  m 

Tins  species  has  not  pieviously  been  reported  fiom  the  Philippines,  the  above 

flpeeinien   matches   mateiial   in   my  heibarium   from   Singapore  leg    Iloae,~Java. 

leg   Ij'febte,  Borneo  teg    drabowshy,  Hone,   Sieirenhum    felebes  leg    Harnnin  and 

Sumatra  leg  Schneider 

33  DIplailum  Smithlanum  (Baker)  DieN  Nat  Pdanzenfam  1*  (18B9) 
228      Aiiplen\um  Knuthuinvm  Bakei  hjn   245 

I  am  unable  to  distinguish  from  this  species  No  2667  Metrtll  from  Bosoboso, 
Rizal  Frounce,  Luzon,  determined  by  Copeland  as  D  doltc^osorum  Copel.  The 
type  of  Copelond's  species  la  from  Mindanao  and  he  does  not  mention  the  Luzon 
plant  in  hia  diagnosis  Loher  has  previously  found  D  Smitkianum  in  Luzon, 
and  1  have  specimens  from  Telebes  leg  Sarotin,  Koordm  and  TXarburg  (No, 
15JU)   nnd  fiom  Ne«   Guinea,  Sattelberg    Weinland    18B0      It  is  also  found  in 
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34.  Aspienium  exiguum  Be<i<i.  Ferns.  8.  Ind.  (,  146. 

Luzon,  Provinee  of  Benguet,  Adouay  (1845  Copeland)  October,  1905,  alt. 
900  m.;  Baguio  (4887,  43fl0  Curran)  August,  I90G. 

An  Asiatic  type. 

I  have  specimens  from  Simla  leg.  Btanford,  Massuri  leg.  Hope,  Bliotan  leg. 
(Iriffith  fio.  2812,  Yunnan  leg.  Delavay  and  from  Tlie  Nilgiria,  Boutliprn  Imlin, 
1^.  aamUe.     It  has  not  been  found  in  Japan. 

35.  Aspienium  Elmerl  n.  ap. 

Rhizomate  brevi  radicoeo,  sqiiami'i  ca8tanei=!  =!ubiilatis  Loronato  stipi- 
tibus  fasciculatie  7  ad  13  cm  longi'.  cum  rhathi  atrorufis  submtLntibus, 
squaimilis  patentibus  subulatis  brunneis  vestitis  rhachi  in  part*,  superiore 
sed  infra  apiceni  prolifera  fronde  oblonga  acuminata  baai  attenuata  30 
cm,  longa  G  ad  8  cm.  lata,  bipmnata  sue  tnpmnatiftda,  pmnis  petiolatis, 
IC  ad  30  utrinque  recte  patentibus  remotiusculis  brevjttr  pctiolatii, 
costa  libera  supra  brcvitor  alata  pinnis  ovato  elongatie  acuminatis  apice 
grosse  dentato  lanceolato,  pinnis  3  id  3  cm  long)'!,  1  5  cm  latis  remotis 
pauciB  2  rarius  3  utrinque  petiolulatis  o\ato  cuneatis  obtusis  grosse 
dentatis  8  mm,  longia  3  mm  latis  pmnula  basalj  anteriorc  aucta  et  rhachi 
approximata,  nervie  in  '.egmentii  flabellato  furtatis  sons  2  aut  3  in 
segmento,  lanceolatis  4  mm  latib  atrobrunneis  mdusio  griseo  angustw 
persistente.     Colore  opaco  itrovindi,  tcxtura  hcrbacea 

Luzon,  Province  of  Benguet  Mount  Santo  Tomas  (0538  hlmer)  June  1904 
District  of  Lepanto  Mount  Data  (IfCifi  fopeland)  OUober   1B05 

Lofwr  has  found  tlie  same  species  pre>iously  on  Mount  M'lrivelea  Proiince  of 
Bataan,  Luzon,  *!eptcmber  18B^  hut  his  specimens  are  larger  55  cm  tall 
Very  nearly  the  same  sptcies  is  found  in  Celebes  (1322  haraatnj  No^embei 
18DS,  but  in  Saroein's  plant  the  fegnienti  aie  longei  and  the  raehis  is  also 
proliferous.  A  small  species  reaenibling  Asplenmm  cuntatvm  Lam  and  4. 
praemortam  8w ,  whieli  are  frequently  found  m  herbaria  under  the  name  4 
UieerpitUfotiitm,  and  sometimes  under  the  name  4  conltguum  A  good  sj  ecies 
characterized  by  its  stipe  and  rachis  being  covered  with  scales 

I  no  longer  maintain  as  a  Philippine  species  Ispfeniutn  nittdum  that  I  pteM 
ously  credited  to  Luzon,'  1  have  not  seen  from  tlie  Archipelago  the  large  ( lant 
with  long  pinnules  which  are  auricled  and  deeply  incised  such  as  is  rcprestnted 
in  Malacca,  by  specimens  leg   Rtdley  and  in  Borneo   leg   ViewenAuis   etc 

36.  Aspienium  praemorsum  Sw   Prodr    130 

Luzon,  Province  of  Benguet   Pauai  [iopeiond)  November   1905  alt   2  200  ra 
A  small  form  with  narrowly  cuneiform  s^menta  previously  found   in  Luzon 
by  Loker. 

37.  Aspienium  truncatllobum  (Presl)  Taraekta  ininclailoba  Presl  Epim. 
(1849)  437,     Aspienium  arayatenae  Christ  Mas 

Luzon,  Province  of  Pampanga,  Mount  Ararat  (3816,  3909  Merrill)  May, 
October,  1904:  Province  of  Laguna  Mount  Maquillng  {Loher)  1909;  Province 
of  Zambales,  Mount  Pinatubo  (toftpr)  Febiuar\  1906:  Province  of  Benguet. 
Adouay  (1857e  Copland)  October,  I'SO'i 

'Bull.  Herb.  Boim.   (1898),  6,  153. 
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The  specimens  have  been  referred  by  the  colleotora  with  doubt,  sometimeB 
to  Asptenivm  Airtuni  Kauif.,  sometimes  to  A.  oawlatum  Forst.  They  have  more 
the  appearance  of  A.  horridum  Kault.,  but  dilTer  frran  the  latter  in  being  smaller, 
with  shorter  pinnse,  the  lobes  leas  numerous,  truncate  at  the  apices,  and  the 
stipe  particularly  villous.  1  believe  that  the  specimens  cited  above  arc  identical 
with  the  sjiecies  clearly  described  by  Preal. 

3S.  Asplenlum  horrldum  Kaulf.  Enum.  173. 

Mindanao,  District  of  Davao,  Mount  Apo  {311!  DeVorc  et  Hoover)   1003. 

Very  typical  and  agreeing  with  specimens  from  the  Sunda  Islands  and 
Polynesia. 

39.  Asplenlum  mitJtare  Copel.  in  Philip.  Journ.  Rci.  1    (1906)   Suppl.  264. 
Mindanao,  District  of  Davao,  Mount  Apo  (321  DeVore  et  Hoover)  May,  1903; 

{1505  Copelandj,  1,800  m.  alt.,  a  specimen  with  more  deeply  jobed  pinna;, 

A  species  remarkable  for  its  resemblance  to  Asptenium  aerra  Langsd.  et  Fisch,, 
of  tropical  America,  very  large  with  broad  lanceolate  pinnie  which  are  lobed  and 
finely  denticulate,  the  sori  short  and  close  to  the  costa, 

40.  Atplenium  cuneatum  T«m,  Encycl.  2:  300. 

Tliis  group,  difficult  everywhere,  is  particularly  polymorphous  in  the  Philip- 
pines, A  form  that  can  be  admitted  to  the  Pliilippine  flora,  witliout  doubt,  is 
the  following: 

Var,  trlplnnatum  Fourn.  Fil.  Nov.  Caledon.  ;i07. 

Tripinnatifidum,  segmentis  brevibiis  ovato-euneatis, 

Mindanao  Distr  et  of  Davao  Mo  nt  Apo  (318  DeVorc  et  Wooicr|  May  1)03 
Pro  nee  of  Zan  boanga  San  Ran  on  (1728  Copela  d)  Apr  1  1004  alt  000  m 
Luzon   Province  of  Ri?al   ilontalhan   {Loher)   Marel     1000 

41    ABplenium  laserpltllfolium  Lan    Encycl    2    310 

This  spec  es  n  tl  e  younft  state  la  perl  apa  somet  mea  confused  (  tl  tl  e 
preced  ng    but   Fo  mier   1  nd  a  tes   a   good   dist  ncti  e   el  aracter      In    A 

cuneatum  tie  sor  ai  arrow  flabellate  and  read  to  tie  lurdcr  of  tie  pinnte 
wl   le   n  4.    laserptlttfoh        tl  e    are  con  e\  and  are  c  nfined  to  tl  e       ddle  of  the 

Luzon  Province  of  Benguet  Baguio  (0020  timer)-  Province  of  Bataan, 
Mount  Marneles   (170  Mkitford)  Ma>,  1904 

This  IS  a  reduied  form  30  to  45  cm  high  with  verj  niucli  divided  fronds  and 
slender  stipes  the  pinnules  5  mm  long  sometimes  longer,  triangular,  flabellate, 
the  aori  amall  short,  tuo  or  three  on  a  pinnule  resembling  Adtanium  lenusium 
Don  The  specimens  are  not  young  plants  but  appear  to  be  full  grown  and 
constant  in  the  above  characters 

Luzon,  Province  of  Rizal,  Bosolioao  (10^7  Hamos)  luh  1106  {SO  FoiciDortky) 
January    1000     Province  of  Cai  ite,  Mendcz  Nuiiez  1 1037  Mangubat )   \ugust,  1900, 

42.  A«plenlum  afflne  8w.;  Schrad.  Journ.  1800'  (1801)  56. 

After  comparison  with  specimens  from  Bourbon  and  Africa,  I  admit  to  the 
Philippine  flora  as  this  species,  a  specimen  with  bipinnate  fronds,  the  pinnules 
elongs,t«-rliomboidal,  2  em.  long,  unequal,  irregularly  dentate,  slightly  incised, 
the  sori  numerous,  straight,  narrow,  elongated,  and  parallel.  In  texture  this 
species  is  firmer  than  the  preceding  one. 

Mindanao,  District  of  Davao,  Todaya  (1502  Copeland)  October,  1904,  alt. 
725  m. 


Hosted  by 


Google 


166  CHKIST. 

.  43.  Aspfenium  insitltlum  Brack,  U.  S.  Kxplor.  Kxped.  161.  pi.  iJ3.  /.  2. 

Luzon,  Proyince  of  Benguet,  Bagnio  (6012  Elmer)  Marcli,  1004. 

I  have  iilentiH^d  thia  plant  after  comparison  with  specimens  from  the  Sand- 
wich Islands,  leg.  Sillebrand  and  BulduHn,  and  from  New  Caledonia  leg.  Franc. 
It  ia  the  form  that  Copeland  in  liis  rolypodiaeeofC  of  the  Philippinca,  84,  suppoaea 
to  be  the  variety  bipinHati/idum  o!  A.  coniiguam  Kaulf.,  but  it  lielonga  evidently 
in  the  section  with  A.  cuneatum, 

STENOCHLAENA  .T.  Sm, 

Tlie  aptLiea  of  thtj4  ffenua  often  can  not  be  determined  ivith  celLiinty  wltliout 
utilizing  the  cliaractera  shown  b}  tlie  secondary  leJives  Unfortunately  these 
secondary  leave*  ale  as  yet  imperfectly  known  in  manj  Bpmin  for  frequently 
when  adult  and  ^riferous  leans  are  found  the  accondary  leavci  arc  not  to  be 
found  and  without  the  tlirci  forma  and  without  the  cei'taintv  of  their  liaving 
come  from  the  same  plant  it  i<<  often  dilhciilt  if  not  impossible  to  identify  tlipai 
forms  of  Stcnochtaena  with  tnmorphous  lea\ea 

Underwood'  separates  the  species  of  Stcnochlaena  of  tht  Ohl  World  winch 
lia.\e  the  veins  aprin|!;ing  directly  from  tlie  mi<lrib  into  tuo  (tiO'ips  1  Ti.>at 
ophulhtm  with  tnmorphous  leaves  and  witli  spiny  naked  rhizomes  and  3 
Lomarv>psta  with  rhizomes  covered  witli  scales  but  spineless  However  our 
knowledge  of  the  last  group  la  not  sufHciently  coniplete  to  diterniino  whether  or 
nut  the  secondary  leaves  are  prencnt  or  licking  but  I  am  of  (lie  opinion  that 
tliey  are  present  at  least  in  some  species 

From  the  I'bjIippineB  1  am  able  to  reuird  tlie  follmin^'  ai^eiea 

44  Stenochlaena  aculeata  (Blume)  Kunz(  Bot  7eit  6  142  lomaiii 
aculeata  Blume  Enuni   PI    Ta^    205 

Luzon  Province  of  Rizal  {Lo}ii.r)  M.irth  1100  (2tit5  A-htnt  t  colhtUir)  eouf 
terhandl  hohwei"  \at  JoJScfi  Oescllsrh  (1906)  lab  S  Provinie  of  lieiiguet 
(0264  Elmer)  northern  luzon  {M'arburg)  Mindanao  Mount  Batangan 
( H  arburg ) 

Thif  aecondary  leavea  of  thia  plant  agree  very  well  with  those  figured  by  Hooki,' 
Sp  Fil  1  56  B  for  Datalha  achillcaefoha  Wail  which  is  cited  by  Vndencood 
as  a  83monym  of  ^  aculeata  I  do  not  hesitate  to  identify  with  tl  is  •Ji>ecies  the 
form  described  b\  Copeland  as  Asplenwm  epiphylieum  (Perk  Frig  Fl  Philip 
(190^)  184)  and  Dr  Covelattd  himself  admits  in  his  Comparative  Ecology  of 
baa  Ramon  Poly  po  liacete  '  that  this  plant  is  apparent!}  identical  with  occasional 
immature  forms  of  S  aouleala  Tins  form  constitutes  simply  as  I  hive  demon 
strated  in  Verhand  Sehwmt  'Sat  Forsch  Gea  (1906)  Tai  S  the  metimorphosis 
of  the  aecondary  leaies  to  the  adult  wies  combined  witli  aaplenioid  son  which 
appear  on  the  metamorphosed  leavea  as  a  reminder  of  (he  origin  of  the  genus 
which  IS  from  tl  e  vicinity  of  Asplentitm  I  have  a  specimen  from  Dr  Cop  land 
which  has  beside  scolopendriform  leave  a  lorUon  of  tie  rhizomt  with  siines 
and  with  tripinnate  leavea  aimilar  to  thisc  figured  bj  Huoker  for  Daialha 
achtlleaefolta 

Copel<md  found  his  Aspleniam  eptjthyttcvm  with  ut  the  adult  form  f  hfeio 
chlaena  which  shows  that  the  species  of  btenochlaona  are  not  alwiys  noi  nallj 
developed  but  remain  sometimes  in  a  stunted  condition  An  anala^ous  case  la 
found  in  the  Philippines  in  Leptoohtlus  heterodtins 

'Ball.  Torr.  Bot.  Club.  33    (1906)   35. 
•*  This  Journal,  Bot.  2   (1907)   69. 
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Mindanao,  Surifrao  (200  Bolslcr)  ;  Duvao  (600  Copcland)  ;  San  Ramon  (1672 
GopcUind). 

The  same  plant  with  ainiple  leaves  but  witli  their  bases  cut  into  irregular 
pinnate  sieftments  has  been  called  by  Bory,  ScoloiMtidrium  Durvitlei  ( Kunze 
Schkuhr  Suppl.  Tab.  5.). 

MiNnANAO,  Mount  Batangnn  (14111  Warburg). 

45.  Stenoctilaena  WiMiamail  Underw   in  Bull  Tnrr   Bof   Club  S3  ( I'iOfl)  41 

Ti70N    Province  of  Bataan   T^mao  River  {tGH  Uarnia)    det   C(pct'md 

The  specimens  agree  well  with  the  description  of  the  species  The  secondary 
haiea  which  J  presume  belong  with  the  specimens  cited  but  Bithout  being  able 
to  determine  this  point  with  certainty  ditfer  from  those  of  the  preceding  species 
in  their  linear  more  elongated  segments  and  with  a  teiidinty  of  the  trond  to 
liecome  Rraduftlly  larger  and  to  prcstnt  auricles  at  thi  anterior  base  of  the 
pmnules  a  point  of  union  with  Aspleiitwm  of  the  caneatum  group  conf  T  crhandl 
hchwci''  Nat  Forsch  Gespll  (1906)  Tab  6  The  secondary  loaves  iiientionc<l 
above  are  those  of  -(peclmens  from  Mimlanao  (Hnrfturgl  Luzon  {nurburg)  and 
North  felcbes   Bopng  (15321  Worhurg) 

4G.  Stenochlaena  arthropteroldes  Christ  in  Bull.  Herb.  Boiss.  11.  6   (lOOG) 

ma 

Luzon  rnvince  of  Rizal  Montilhan  (/oft  r)  Tinuirj  11)00  a  lerj  similar 
form   but  slightly  larger  from  the  lamao  River   l'ro\ince  of  Bitaan  (86  JIamcs). 

This  species  is  distinguighed  b^  its  very  unequal  and  crenulate  pmnie  one 
specimen  with  secondary  leaver  liearing  also  some  adult  leaves  which  although 
small  are  stronglj  crenulate  The  secondary  leaves  are  rather  large  10  cm. 
long  4  cm  wide  nearly  w(«ile  tripinnatifid  the  racliis  nddish  (lexuous  the 
pinnte  oiate  obtuse  2  cm  long  1  cm  wide  the  iiinnulcs  serrate  cut  into  linear 
scRments  which  are  obtuse  often  bl  or  tri  furcult  2  mm  long  0  6  to  1  mm. 
wide  the  color  lery  dark  Rreen 

47  Stenochlaena  Bubtrlfohata  (o[  el  inPlilip  Journ  Sli  1  ( IBOCI  Suppl. 
152 

Mindanao  DistriU  of  Zamboanga   San  Ramon  (1740  Copeland),  alt.  750  m. 

Judging  from  the  above  authentic  specimen  this  is  a  very  distinct  species, 
characterized  bj  the  cirtilaginous  borders  of  the  adult  pinna. 

48.  Stenochlaena  palustria  (Burm.)  Bedd.  PolypocUum  paluatre  Burm.  Fl. 
Ind.  (1768)  234. 

Mindanao,  Davao  (532  Copeland). 

The  typical  form,  identical  with  specimens  in  my  herbarium  from  Java,  Ceylon, 
Himalaya  and  Samoa 

49  Stenochlaena  sp 

This  IS  the  plant  desLril c I  1>>  me  in  Ball  Herb.  Boiss.  11.  6  (1006)  007,  and 
which  approaches  "J  Milnei  Underw  ex  descr  but  which  it  is  impossible  for  me 
to  identify  specifically  because  fertile  fronds  are  lacking. 

DAVALLIA  Sm. 

50  Davallia  decurrena  Hook  bp   Fil    1     167.  t.  9i  B. 

This  species  found  by  Gumvng  m  cited  by  Copeland  in  his  Polypodiacese  of 
the  Philippines  54  without  e\aet-  locality  It  appears  to  be  rare.  I  have 
specimens  from  Montalhan  Proimee  of  Rizal  Luzon,  collected  by  Loker  in 
March  1006  that  agree  exactly  with  Hooker's  figure,  except  that  Loher'a 
specimens  are  smallet  -ind  have  bi  to  tri  pinnatifid  fronds  instead  of  trl-  to 
qitadri  pinnatifid  ones 


Hosted  by 


Google 


168  CHRIST. 

61.  Davallia  vestita  Blume  Enuin.   (1828)   2;!.'). 

Luzon,  Province  of  Pampanga,  Mount  Arayat  (3878  Merrill)  May,  1904; 
IVovince  of  Tajabas,  Mount  Banajao  {Loher)  February,  1906.  NlxiROs,  Mount 
Silay  ( 1516  Whilford)  May,  1906. 

This  apeciee  docs  not  seem  to  be  rare  in  the  Pliilippines.  The  specimens  are 
less  scaly  than  those  of  Java  and  Celebes. 

52.   Davallia  puBllla  Mett.  Ann.  Sc.  Nat.  IV.  15   (1861)   79. 

Mindanao,  Province  of  Zamboanga,  San  Ramon  ( 1865  Copelandj   I90j. 

Copeland"  has  identified  this  number  as  Humata  parvuta  J.  Sm.,  I>ut  my 
specimen  agrees  exactly  with  specimens  of  Dnvaltia  pusilla  from  New  Caledonia 
leg  franc 

MICROLEPJA  Ir    1 

^3    Microlepla  Sablanensls  n    sp 

Tripinnata  arapla  rhachi  Djaca  fuhostram  nea  >re;]s  ii  e  ot  moUittr 
pubcrula  piiiniB  Jj  cm  et  ultra  longji  9  fiii  5at  b  elongato  <.ivilat]« 
breviter  petiolatis  basi  vix  abtie\  at  s  pmnulis  pe  tinato  confert  t  n  me 
rosiB  (40  ot  I  lira  utnnque)  recte  patent  bus  fere  sess  I  bus  acummati'' 
basi  inaequali  segmcnto  mfinio  antLnore  a  icto  libero  a  1  rl  achim  ad 
presso  id  rha  him  ineisib  segmentis  ca  20  utrinque  confertis  angulo 
■tngu'^to  separatis  obiongiB  obtusi'^  0  5  cm  longis  3  5  mm  latis  mae 
qualibua  postice  &ul  integns  cuneatis  iiitite  trunotie  crenatn  lobulis 
]lerumque  3  minutis  nervis  manitestib  in  lolulis  bi  aut  tri  furcatis 
sons  mmutis  3  aut  3  plerumque  anticc  m  =!mubiii  lolulorum  positis 
globosiB  indusio  iiieonspicuo  stmicupuliformi  tenuissimo  Textura  her 
bacea  c  stis  nervisque  eibtus  pilosis  facie  superiore  latM  sel  opacT 
c  lore  obscure  viridi 

LizoN   Provmeeof  Benfcuet   Sallan     6231  f  I    cr)  A|r!    11C4 

D  ffeni  g  from  M  cruUp  a  'pti  jw  L  )  Mooro  i  its  lirge  f  d  h  er 
p  Ijescence  the  p  nn  leo  more  n  n  ero  s  tl  e  sep  e  t«  s  aller  less  eq  al  t  d 
tl  e  lentic  ilations  finer 

DENNSTAEDTIA  Bernli. 

54.  Dfinnstaedtia  Smithii   (Hook.)   Moore  Index.  ■108. 

Luzon,  Province  of  Bataan,  Mount  Mariveles  (1133  Wkilfurd]  March,  1904; 
Province  of  Rizal  (91  Poatwortky)  January,  1906. 

Tlie  specimens  cited  above  agree  exactly  with  the  figure  given  by  Hooker,"  but  a 
speeieB  very  close  to  this,  recently  described  by  Copeland,  seems  to  be  more  common 
and  widely  distributed.  It  is  larger,  more  pubescent,  and  with  the  basal  pinnule 
of  the  111  order  anteriorly  very  much  augmented.     It  is; 

55.  Oennstaedtia  WllllamBi  Cupel,  in  Philip.  Journ.  Rci.  1  (1906)  Suppl. 
148,  of  which  I  had  prepared  the  following  diagnosis  before  learning  that  Vopeland 
had  already  described  the  apccies. 

Amplissima,  quadripiunatifida,  atipite  2  m.  alto,  3.5  em.  diametro, 

tereti,  rufo-testaceo,  dense  eum  rhachi  pilis  strigosis  patentibus  3.5  mm. 
longis  fulvis  tomentoso  postea  glabrata,  frondibus  9  ni.  altis,  fasciculatis 

"TkU  Journal  1   (1900)  Suppl.  147. 
"Sp.  FiL  1:  t.S8  D. 
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{Vopdand)  pinnis  petiolatis,  90  cm.  loiigie,  30  cm.  latie  oblongiB  acuitii- 
iiatis  basi  hauil  attemiatis.  Pinnulis  ca.  35  iitrinqiie,  infimis  remotis, 
rcliquis  approxiitiatis,  pctiolinlatis,  infimis  111  cm.  longis,  basi  6  cm. 
latis,  acuminatis,  obloiigis,  antice  basi  valde  auctis,  1.  e.,  pinmila'"  5 
cm.  longa  lanceolata,  rhachi  adpreasa  et  pliinularumi'  proximain  at- 
tingente  et  superante,  basi  pinnulae"  posteriore  cuneata,  pinnulis"' 
valde  abbreviatis  praedlta.  Pinnulis"'  iiiibricato-confertis  ca,  25  utrin- 
que,  lanceolato-obtusiuscTilis,  basi  inaequali  antice  aucta,  breviBsime 
petiolatia,  3  cm.  longis,  0.5  cm.  latis,  usque  ad  eostulam  alatam  inciais, 
segmentis  ultimis  oblongis  obtusis  inaequali  bus  antice  crenatis  0.5  cm. 
longiB,  3.5  mm.  latis,  costis  nervisque  adpresee  rufo-pubescentibuB,  nervie 
Jn  segmentis  pinnatis  furcatis  mauifustis,  soris  in  siou  dentium  positis, 
uno  rarius  pluribus  pro  segmento,  marginalibus,  1  mm.  diametro,  globosits, 
brunneis,  indusio  superiore  (nmrginali)  manifesto  deflexo,  inferiore 
sporangiis  conferto.  Textura  coriacea  rigida,  colore  griseo-vi rente,  opaco. 
Mindanao,  Province  of  Zamboanga,  San  Ramon  |lti32  Gopeland)  February, 
1S05:  District  of  Duvao,  Mount  Batangan  (14134  Warburg);  Lake  Lanao, 
Camp  Keitliley  (375  Mrs.  Clemens]  Mnrcli,  1906.  Luzon,  Province  of  Rizal, 
Mount  BaCay  (Jjoker)  April,  1905;  Arambibi  River  (Loker)  Marcli. 

56.  Dennstaedtia  Hoover)  n.  sp. 

Amplissima,  rhizomate  repente,  fronde  2  m.  alta,  subdeltoidea,  quad- 
ripinnatifida,  stipite  1.5  ad  3  m.  (Copeland)  rhachi  digiti  crassitie,  cum 
costis  costulisque  pubescentia  brevi  strigosa  rufa  tecta,  pinnis  GO  em. 
longis,  18  cm.  latis  breviter  petiolatis  basi  vix  attenuatia,  acuminatis, 
pinnulis  altemis  approximatis  petiolulatis,  ca,  35  utrinque,  e  basi  lata 
ct  antice  aucta.  oblongis  acutis,  9  cm.  longis  basi  3  cm.  latia,  costa  bauil 
alata,  pinnulis'"  ca.  18  utrinque,  fere  imbricato-contertie,  ovato-obtusis 
inaequalibus,  basi  posteriori  cimeatis,  antice  truncatoauctis  1  cm.  longis, 
0.5  cm.  latis  usque  ad  rhachin  inciaia,  aegmentia'^  3  aut  4  utrinque, 
cuneato-oblongis  obtusis,  3  mm.  longis  2.5  mm.  latis  crenato-lobatis,  iis 
pinnarum  sterilium  elongatie  dentibus  aeutiusculia,  nervis  in  segmentis 
pinnatis  et  furcatis,  fadebua  utrinque  pilosis,  pilis  albidis  tortuosis, 
soris  1  mm,  latia  rotundatis,  uno  rarius  pluribus  pro  segmento,  in  dente 
obtuao  brevi  baaiiari  posito,  indusio  teimisaimo  mox  evanido  infero  semi- 
cupuliformi  membranaceo-griseo.  Textura  tenuiter  herbacea,  colore 
obacuro-viridi. 

Mindanao,  District  of  Davao,  Mount  Apo  {DeVore  £  Hoover)  May,  1003; 
Province  of  Zamboanga,  San  Ramon   [Gopeland)  May,  1905,  alt.  660  m. 

A  apecies  related  to  D.  ftacmda  (Forst.)  Bernli.,  of  Samoa,  chAracterized  by 
its  long  and  rather  frequent  villous  liairs,  the  pinnules  of  the  third  order  broad, 
irregularly  parted  and  serrat«-imbricate,  and  a  rather  pronounced  dimorphism 
lietween  the  fertile  and  sterile  fronds.  Texture  thin.  Rachis  and  costfe  covered 
with  a  reddish  pubescence.  It  is  distinguished  from  D.  ftaocida  by  its  lobes  and 
pinnules  being  narrower  and  in  its  shorter  pubescence,  otherwise  very  similar  to 
that  species. 
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HEMIGRAMMA  nov.  gen. 

Foliis  rosulatJs  simplicibus  aut  irregulariter  pinnati parti tis,  dimorphis, 
Boriferis  eontractis,  nervatioiie  sagenioidea,  i.  c,  pinnata,  inter  nervos 
laterales  multifane  areolata  nervulis  hbens  mclnsi"  sons  Imeatis  ramo^Jfc 
nervos  anaBtomosante'!  sequentibii^  ipsisque  irreguiantor  anastomohnn 
tibus  et  reticulatis 

57.  Hemigramma  Zolhngerl  (S  Kuiz)  Ut  luo-  iis  /oil  n  leri  s  Xuri  in 
Joum.  As   '^op  Beng  39  '  JO   (   5 

I  beheie  that  some  of  tlie  specimens  en  wliicli  Dr  Cuptland  baatd  liis  new 
species  Bemtomtis  gymnoptermdea  '  should  be  referred,  to  Hemigtamma  Zolhng 
eri.  Copeland  states  that  hiq  species  can  be  distinguished  from  H  Zolltngen  by 
the  copious  free  veinlets  in  the  sterile  frond  In  my  specimens  of  the  speciea 
from  Batavia  Java  ei.  Herb  Hort  Bot  Bogor  and  from  (.elebes  leg  harasm  the 
veinlets  are  alao  terj  numerous  even  as  hurg  himself  ilious  in  the  figure  cited 
above;  moreover  the  constantly  eontr'icted  fertile  fronds  of  HemtoniUs  t/ymnopler 
oidea  are  not  a  peculiaritj  of  that  species  as  in  my  specimens  from  Montalban 
leg.  Loher  tl  ej  are  1  cm  w  de  an  i  present  the  oblique  Joa-nge  shaped  sonferous 
bodies  as  do  the  apicimens  from  Tata 

Var   major   (Copel)   Hen  lontUs  gymnopteimdea  forma  ma}Or  Copel   I    c 

Hhizomate  crasiio  obliquo  rudimentis  stipitiini  tecto  folus  fasciciilatis 
paueis  (^  ai!  4)  Btipitibu*  b^8l  incraeaatis  iieqiie  iil  lb  cm  longis  bail 
'^qll^n^s  ^ubiilato  setjfornubus  patentibus  njgus  usque  a<l  1  cm  longis 
lenie  ba^b^to  caetemin  parciu'!  eparso,  lamina  stpnli  ^0  ad  25  cm 
louga  saepe  basi  aequilata  Intprdiim  simphce  ovato  ai  ummata  medio  7 
cm  lata  repanda  aut  obtuse  lobata  "aepius  protunde  pjnnatitida  aut 
1  as  p  nnata  valde  irregulariter  lobata  apice  aucto  et  elongate  uvjue 
ad  8  ui  lata  pmnis  usque  ad  ^  utrmque,  o^atii  repandis  acutn  aut 
oltisji  p  nms  bajwiiibus  ?aepe  postice  cordatib  omnibus  ala  plus  inrniis 
lata  jun  tis  fronde  aaipe  deturrente,  lamina  fertili  \aldo  contraita  8  cm 
longa  4  cm  lata,  i  pinnis  ntrmque  5  cm  lonps  3  mm  latis  et  apicc 
rregulanter  lobato,  nervis  lateralibui  13  ad  15  iitrinquc  pro  pmna 
]  atentil  us  rectiusculis,  manifestib  fen  ad  margincni  protensis,  ca  5 
areolae  rectangulas  includentibus,  quae  nervulorum  reti  nee  non  nervulis 
rel  r  s  1  ber  s  furcatis  repletae  ^unt  pinnis  'wnfcri'i  irregularibus  spo 
rang  or  n  er\uloB  sequentibus  fuhis  tet-tii  Tc\tura  heri  acea  mem- 
branacea  fere  diaphana   colore  laett  virente  opaca 

luzoN  Province  of  Bataan,  Lamao  River  {2124  Harden)  l>ecember,  1904: 
Prov  nee  of  E  zai,  Montalban  (liOher)  September,  1891.  Mindanao,  Province  of 
7amboanga    San  Ramon   ( 17H0  Copelaitd)  May,  1005. 

Jt  doe  not  form  »  nearly  sessile  rosette  like  the  species,  but  the  leaves  are 
f  se  cled  and  stipitate  and  the  sterile  frraids,  like  the  fertile  ones,  are  pinnatifid 
and  even  p    nate.     The  size  is  much  larger. 

This  form  imitates  strangely  Leptoohilus  latifolius  (Weyen)  (Gymnopleris 
laccaefolia  .T.  Sm  )  in  the  protean  variation  of  the  fronds  and  in  its  habit. 
Normally  to  rate  the  large  plant  as  a  variety  would  not  be  comprehensible,  from 

"Perk.  Frag.  Fl.  Philip.   |I805)    183. 
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tilt  fltudj  of  drwd  plants  alone  without  tlie  evidence  giien  by  CepeUmd  and  the 
absolute  identity  of  the  >enation  tiaaui-  and  its  general  structure  It  18  a 
striking  example  of  the  strange  and  iuturiant  fornit  found  in  tlie  Philippines 

Lepiochttus  latifohus  la  distinguishable  from  our  plant  I  y  its  firm  texture 
not  diaphanous  its  color  black  when  dry  its  proliferous  fronda  and  its  ureolie 
•rapplied  Hith  a  network  of  lerv  irregular  nerves 

Diels  pioceduie  in  placing  Hcnumttts  Zolhngeri  m  &ytigram}itc  la  to  me  an 
unnatural  arrangment  llie  ancestry  of  the  plant  is  rather  in  tin  4«;iidHa*' 
analagous  to  Stinoseniia  and  accordingly  the  above  new  generic  name  is  proposed 
for  it 

CONIOGRAMME  t«e. 

38.  Coniogramme  fraxinea  IDon  )  Dtili^  in  Nat  Fftanzenfuin  1'  ( 1S09) 
202.     Dipfa-^um  ^roa^wifum  Don  Prodr    H    Nepil    (1R251   12 

This  genus  is  in  need  of  revisimi  and  pMltains  a  plurality  of  forms  which 
iloilbtleas  can  be  studied  with  better  result-*  in  the  flet  1  than  in  the  herbarium 
In  addition  to  the  orilinary  form  with  bi  to  tri  pinate  fronds  vibich  are  membra 
nous  and  serrate  Copeland "  indicates  without  name  another  one  that  usually 
has  entire  and  aunply  pinnate  fronds  Tins  latter  form  is  very  cloie  to  one  found 
in  China  that  I  have  described  as  the  lariety  spixulosa  '  but  the  I'hilippine 
form  ia  larger  an  I  with  nearly  entire  margins   and  I  call  it 

Var,  Copelandl  n   var 

MiNOANAO  Province  of  Zamboangi  San  Rnnon  i  \7 iU  i  opflatid)  \pn]  1005 
Lrzopj,  Ii  MOLP  of  Ri/.i!  Muliaeal  (I'lieT)  Mir  I  1  tOr  1  he  same  plant  but 
dcntieulitp  1  xs  1  e  n  found  in  Btnguit  1  rovinc!  Bat,uio  IC032  blmerj  March 
!'J04. 

LINDSAYA  Dry. 

5il.  Llndsaya  falcata  Dry.  Trans.  Linn.  Soc,  3   (1797)  41.  (.  7.  /,  2. 

Negros,  Gimagaan  River  (HO  Copeland)  January,  ,1904;  (1568  Whifford) 
May,  1900. 

'file  above  specimens  agree  exactly  with  material  from  tropical  America.  It 
is  rather  remarkable  that  this  species,  like  Lindtaya  laticea  (Linn.)  Bedd.,  should 
be  found  in  tropical  America  and  again  in  the  orient.' 

PTERI8  Linn. 

00.  Pteri*  quadriaurita  Rets.  Obs.  6:  38. 

Stipite  cum  rliachi  plenimqui;  glabro,  straitiiiiuo,  KL'gniontis  olilongiK, 
hasi  conjunctis,  nervis  liberie,  subtus  inanifeatiH,  te.xtura  herbacea,  colore 
laete  vi  rente. 

Luzon,  Province  of  Rizal  (ill  fomeorthy)  January,  1900;  Mabaeal  {Loher) 
March,  1906:  Province  of  Zamhalea,  Mount  Pinatubo  (hoher)  February,  1900; 
Province  of  Bataan,  Lamao  River  (239,  240  Copeland)  February,  1904;  Province 
of  Unirai,  Bauang  (!>6U)  Elmer)   February,  1904. 

The  above  specimens  represent  the  typical  form  of  this  polymorphous  species, 
l>eing  membranous  in  texture,  the  nerves  manifest  on  the  lower  surface  and  not 
united,  the  segments  oblong  united  at  the  base,  the  stipe  and  rachis  generally 
smooth.  The  numerous  derived  forms  of  this  group  which  are  found  in  the 
Philippines  can  he  grouped  as  follows: 
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61.  Pterl*  biaurita  Linn.  Sp.  PI.  (1763)  lOZB. 

Ltjzon,  Province  of  Benguet,  Mount  TongI on  (Lnher)  ;  Bugiiias  (IfiM  Vojivtand) 
October,  190S;  Manila  (Vsteri)  December,  1002.  Palawan,  (594  Foxworthy) 
April,  1906. 

A  Bubsppcies  resembling  tlie  typical  form,  but  the  nerves  forming  a  costal 
areola  which  is  KOmetimes  narrow  and  dillicutt  to  find,  sometimeB  rather  large 
and  distinct. 

e2.  PteriB  Blumeana  Agardh  Vlcrvl.  22. 

Stipite  rhachique,  saepe  etiam  costis,  rufostramineis,  castaneis  aut 
atratis  verrucis  niinutis  asperis,  segmentis  linearibus  basi  plus  minus 
liberis,  numerosie,  pectinato-confertis,  nervis  liberis  subtus  tenuibus  minus 
manifestie,  textura  eoriacca  rigida,  colore  obscure  viridi  saepe  glaueino. 

MiKDAnAo,  Lake  Lanao,  Camp  Keithley  (266  Mrs.  Clemens)  February,  1906; 
District  of  Davao,  Mount  Dagatpan  [Warburg);  Santa  Cruz  1254  DcVore  ti 
Hoover)  April,  1003:  Proving  of  Zamboanga,  San  Ramon  (1596,  1599  Copeland) 
January,  1905.     Luzon,  Province  of  Benguet,  Sablan   (6213  Elmer)   April,  1904. 

A  subspecies  with  coriaceous  texture,  linear  segments  slightly  or  not  at  all 
united  at  the  base,  free  veins  which  are  very  slender  and  scarcely  visible  above, 
its  color  dark  and  often  somewhat  glaucous,  the  stipe  and  rachis  dark,  reddish 
or  blackish  and  somewhat  verrucose.  It  is  a  Malayan  form  that  I  have  also 
from  Java,  Tjibodas.  leg.  Baoiborslci,  1897;  Perak,  leg.  Ridley  No.  9543;  Khasia. 
leg.  Austen,  det.  Clarfte  "Var.  Khasiarui,"  and  Vabim,  near  Limbang,  German  New 
Guinea,  leg.  Ti.  Zahn,  1905.  I  believe  it  to  be  identical  with  Fteris  Blumeana 
Agardh,  as  described  by  Hooker  "  and  by  flociftorsti." 

Var.  asperula  J.  Sm.  in  Hook.  Journ.  Bot.  3  (1841)  405,  et  Hook.  Sp.  Fil. 
3:  181,  (.  JS5A;  var.  setigera  Hook.  1.  e. 

Coatis  setulis  albis  1.5  mm.  longis  superno  riigulariter  eiliatit;. 

Basilan  (93  DeTore  d  Hoover)  April,  1903.  Mindamao,  Province  of  Zam- 
boanga, San  Ramon  (1651  Cppelatid)  February,  1B05. 

63.  PtertB  Whltfordi  n.  subsp.  (P.  Whitfordi  Cope!,  in  Philip.  Journ.  Sci- 
1    (19061   Suppl.  255,  pro  specie). 

A  typo  difEert  colore  atroviridi,  textura  eoriaeea,  segmentis  angulo 
acuto  erecto-pafentibus  usque  ad  costam  separatis,  sinu  fere  nullo,  stipite 
valido,  paleis  bruuneis  0.5  em.  longis  lanceolatis  basi  vei^tito,  planta 
magna  60  ad  70  cm.  alia,  nervis  manifestis. 

Neqbos,  Gimagan  River   (1680  Whitford). 

Christ   in    Bull.   Sci.   Fr.   et   Belg.   28    (1898) 

Statura  gracili,  stipite  tenui,  rufostramineo,  seabenilo,  fronde  late 
deltoideo,  pinnis  infimis  auetis  et  valde  defloxis,  segmentis  confertis 
lineari-oblongis,  brevibus,  basi  plerumque  liberis,  nervis  tenuibus  subtus 

"Sp.  Fil.  3:  180. 
"Pt«rid.  Buitenzorg  1.56. 
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manifestis,  textura  papyracea  rigidiuscula,  colore  dilute  oehraceo-viridi, 
saria  et  indueiie  saepius  angustissimia,  facie  superiore  aaepius  eetis  rigldis 
scabra. 

Luzon.  Province  of  Bfttnan,  Lamao  Riv«r  (241  Copeland)  February,  1904; 
Province  of  Benguet,  Baguio  (S8]G  HUner)  March,  1604;  Ambuklao  (1B27 
Copeland)  October,  1U05:  Piuviiice  of  Fampaiiga,  Mount  Arayat  (3S14  Uerrill) 
May,  1004;  Provincp  of  Kijuil,  Montaiban  {Loher)  October,  1890,  November, 
1906;  Atigilog  [Loker)  March,  1906.  Palawan  (741,  602  Foxworlky)  March, 
April,  1900. 

A  slender  amall  form,  the  fronds  rather  short  and  broadly  deltoid,  the  stipes 
rough,  slender,  tawny,  the  segments  pectinate,  free  at  thr  base,  papyraceous, 
jeilowish  in  color,  the  sori  and  induBia  generally  very  slender.  Thia  form  is 
often  found  strongly  reduced  in  size,  resembling  Pteria  QreviUeana.  I  have  the 
same  form  from  Sikkim  "Pteris  aapeHoavlia  Wall."  leg.  Dr.  Jerden,  and  from 
Cao  Bang,  Tonkin,  leg.  Dr.  Billet,  1906. 

Var.  pluricaudata  (Copei.  in  Philip.  Joiirti.  Sci,  1  (190Q)  Suppl.  ISO,  pro 
apecie). 

Fronde  minuta  10  cin.  longa  et  lata  pedata  pentagona,  segmentis 
imbricatis  vix  1  cm.  longis, 

Luzon,  Province  of  Bataan,  Mount  Marivelea  (375fi  Merrill)  January,  1904. 

65.  PteriB  enalformia  Burra.  Fl.  Ind.  230,  var.  permixta  n.  var. 

An  insular  form,  characterized  by  the  apex  of  tlie  fertile  frond  being  elongated 
into  a  linear  caudiform  appendage  much  exceeding  the  phint.  furnished  with 
irregular  short  obtuae  horizontal  lobes  as  in  P.  heteromorpha. 

Panay,  Capiz  (56  Copeland)   January,  1904, 

06.  Pteris  cretica  Linn.  var.  Btenophylla  Hook,  et  Grev.  Ic.  Fil.  (1829) 
(.  130.  P.  digitata  Wall.  Cat.  01. 

Luzon,  Province  of  Rizal  (63  Fomoorthy)  January,  1906;  District  of  Bontoc, 
Sagada  ( 1903  Copeland)  November,  1905,  identical  with  specimens  from  India, 
Gharwal,  Bhatta  Massuri,  leg.  Bope;  Sikkim,  Tendong,  leg.  Gamble,  No.  10340. 

Pteris  cretica  ia  exceedingly  variable  in  the  Philippines,  I  have  not  seen  from 
the  Archipelago  forms  resembling  those  of  Europe,  but  the  above  specimens 
match  closely  P.  stenophylla,  with  3  to  several  pinnce  at  the  summit  of  the 
frond,  more  or  less  fan-like,  the  tips  elongated.  Texture  normal,  iirm,  shining, 
light  green. 

67.  Pteria  intromiasa  n.  subsp. 

Diffort  a  typo  P.  creticae  pinnis  et  segmentis  angustJoribus  magis 
deeurrentibus,  obscure  aut  piumbeo-viridibus  fere  glaucinis,  opacia,  tex- 
tura tenuiter  pap}Tacea  aoro  anguatissimo,  nervis  tenuissimia  auboecultis. 
Ehizomate  brevi,  radicoao,  stipitJbus  faseieulatis,  tenuibua  mfo-  aut 
fuseo-stramineis  opacis,  fronde  30  cm.  longa  et  lata,  apice  temata,  infra 
pinnata,  pinnia  oppositis,  mediis  simplicibua  infimis  profunde  bi-  aut 
tri-partitis,  deeurrentibus  liiieari-lanceolatia  aut  linearibus  caudatis,  20 
cm,  longia,  aterilibus  13  mm.  fertilibua  6  mm.  lafcia,  sterilibus  a  basi 
ad  apicem,  fertilibus  apice  acute  aerratia,  nervis  tenuisaimis  parum 
rnanifestia,  eimplicibus  aut  furcatis,  obliquis  aoro  indusioque  angustiasimo 
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0.7  mm.  lato.  Textura  teauiter  papyracea,  colore  opaco  obscure  vjrulj 
subglaueo. 

Mindanao,  District  of  Davao  (TOO  Copeland)  March,  1904.  Luzon,  Province 
of  Benguet,  Sablan  (6160  Elmer)  April,  1904:  Province  of  Rizal,  MontaJlwin 
(toAer)   1896;  Province  of  Bataan,  Lamao  River   (3122  Merrill)   October,  1903. 

Tlie  BBme  ippciea  is  found  in  China,  Swatow,  leg.  Henry. 

VITTARIA  Sm. 

Ofi    VJttaria  Mernlf  I  n    sp 

Bhizomate  ponnae  corvinae  crassitie  hon/ontaliter  tt  bnge  repente 
vix  ramoso  non  taespito^o  aetis  temiiBsimis  0  6  cm  longis  erecti" 
atrofuscu''  tctto  stipitabus  remoti"  bas]  articuiatis  et  setulosis  tenmbus 
1  mm  diametro  peiidentibiia,  fleiuosis  80  cm  longis  et  tandem  m 
lammain  deeuirentem  'lensim  traii'^euntibiis,  fustostraminei'i,  lamim 
()0  cm  et  ultra  longa,  1  cm  usque  ad  1  8  cm  lata  lineari  acuminata 
led  saepe  lilatata  Lt  irregulariter  bi    ad  quadnfida   lobis  falcatis  acutis 

1  5  cm  longis  costa  tenui  saepe  inconspicua  nervii  \alde  elongato- 
obliquis  tenuibuh  aenebus  4  ad  5  utnnrjue  soro  angnstis-iimo  ^trjcte 
marginali  mduMO  0  7  mm  htc  jail  do  tetto  lextura  flaccida,  colore 
dilute  virente   opico 

Mi-sDAKAO  District  of  Davao  Mount  \pu  (1516  1192  Copel^nd)  October 
\pri]  1904  1200  to  1550  m  alt  lake  Ijanao  (amp  Keithlej  (104  Mrs 
C(emens)  Januarj  190t  alt  660  m  Mindobo  Baco  Riier  (4044  Meiiitl) 
March    1905   near  sea  level 

\  species  related  to  I  tttona  eUn  Qota  Sw  but  with  very  slender  and  elongate  I 
stipes  th(  fronds  very  broad  «jtl  a  tendency  to  become  enlargeil  ind  cleft  at 
the  apex  the  rhizome  elongated  \nd  running  like  tliat  of  Polypodtum  Tl  e 
forking  >f  the  fronds  reminds  one  of  HecritopteJis  and  of  ita  all  n  tj  \>  11 
Viltoria  »1  ich  Goebel   hased  on  anat  mioal  cl  araoters   1  i*i  as^^erted 

69    Vittar  a  paehystemma  n    sp 

Hhizomate  repente  more  Pohpodu  pcnnae  ansennae  (.ra.sitie  setuli-^ 
cnspatiB  rans  nigns  coronato,  aliter  nudo  stipitibub  non  fa'iciculatis 
sed  approxunatiB  basi  articulati'*  cum  costa  rufostrammeiR  b  cm   longia 

2  mm  et  ultra  liti^,  ■^en'-im  m  laminam  transeuntibus  lamina  Z5  ad  30 
cm  longa  f  ilcata  Imeari  lanceolata  acuti  nee  longe  acuminata  1^  mm 
lata  costa  plana  eed  manifesta  1  mm  lata  rutostrammea  sons  angu'i 
tissimib  a  basi  laminae  ad  apicem  continui'*  ubmargmalibus  mdusio 
vix  0  5  mm  latopallido  Textun  succuknta  sicee  conacea  opaca  colore 
lurido  glaucma  planta  nuda 

Mindanao  Province  A  Zamboanga  San  Ramon  (1589  Copeland)  January 
1906   alt   500  m 

A  apecKs  with  su^uleit  c  mceous  opique  pointed  falcif  rn  Iniia  ind  thick 
stipes 

TO.  Vlttaria  Phlllppinensis  Christ  in  Bull.  Herb.  Boiss.  11.  6   (1906)  1007. 
I  have  ft  specimen,  quite  identical  with  this  species,  from  the  Liu  Kiu  Islands, 
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1  V  ttar  a  subcoriacea  n  ap 
Bliizomate  uti  videtiir  brcvitfr  lepento  sfjimnus  tenuissimis  aetaceis 
iiigrofuscts  0  5  cm  longjs  tuin  foil  wiiiu  basi  lUiisc  lestito  foliis  fascicii 
litis  (ca  8)  breiiter '-tipitati'*  i  i  laiiiinn  in  stipitem  1  atl  5  mi  longam 
■«,iisim  decrescento  to^ta  sttpitis  \nlnla  liuuli  uiwtanea  ^  in  laTnitia 
tensiii  aj  planata  niimisfjiie  nianife=itH  fronilo  55  oni  lonp;a  linunn  8  mm 
liti  Kiitiiiatula  marg  lit  late  (J  mm  )  nfltxo  wlpresso  m  angulo  sonini 
1  mm  latiiim  ointiio  tufjuite  sorD  margin*  jiie  inlra  me  hum  folium 
imipitntt  et  atl  apitem  contmuo  nenis  facn  supLnoru  prom menti bus 
ftre  longis  simpliciljus  valdc  obliquis      lextuia   BuboroHa    folio   sicco 

I  nim  erasho  fragillimo  colore  ad  basin  plaiitae  atrota-itani-o  siijira 
(Kliraceo-vindi    fa<ie  minute  riigulosa  puberula 

Palawan   \  ictoria  Peak   (tllO  Soot  otihy)   Marc]     lOOG    alt    1  lOO  n 
(I    racteriiel  U   I  cii  K  Inttle  s    c  i]  ni    tl  ipk    tie    o«t         r*   ^^.tolg   si   mng 
Iwlow,  flattened  niiii  not  indniinent  al)ovp,  the  iiakeil  iiiftifjina  broadly   rellexed, 
under  wliicli   tlie  Moiiferoii-  line  is  ei)Tii|>letely  hidden,  nerven  simple,  long,  very 
oblique. 

PLEUROGRAMME    (111.)   Fresl. 

72.  Pleurogramme  Loherlana  Cbrist  in  Rull.  Herb.  linixs.  II.  6   (1006)   1004>. 

Luzon,  Province  of  Bataan,  Mount  Mariveles  (1388  VopeUind)  Anguat,  1904; 
(127  WhitfoTd)  May,  1004;  District  of  Lepanto,  Mount  Data  (1S83  Copeland) 
November,  1005,  a  forin  with  bifurcate  pinnie.  Mindanao,  Province  of  Zam- 
boanga,  San  Bamon  (17(53  Copeland)  May,  11>05;  Province  of  MisaniiB,  Mount 
Malindang  (4619  Meams  d:  Muinhimon.)   May,  1906. 

It  IS  related  to  i*.  pu$illa  (Blume),  iVittaria  falcata  Kze.|  dilTering  from 
that  species  in  having  the  soriferous  line  sunk  in  an  exactly  marginjil  groove, 
that  IS  to  sai,  placed  in  the  thick  tissue  of  the  leaf,  m  that  it  presenta  a  border 
of  sporangia  (merging  from  the  groove,  while  in  /'.  puailla  the  aori  are  arranged 
in  an  mtramar^inal  groove  that  does  not  reach  to  the  border  of  the  frond. 

ANTROPHYUM  Kaulfuss. 
!  Antrophyum  Clementis  n  sp 
r^l  (  longato  lanceolato  caudato  m  apicem  et  m  Btipitem  ilatum 
spnsim  exturrentc  cum  stipite  30  cm  longa  medio  latisiima  ibique 
i2  mm  lata  (.  sta  flavi  \  \  8  nn  longa  mox  omnino  desineute,  areoha 
fere  2  5  cm  Icngis  2  mm  latis  fere  12  in  folii  diametro,  verticalibus, 
son?  filifomilu"  atrobmnneis  submargmalibus  (eenebus  feie  tnbus 
utrmque)    fclio  medio  sens  destitute,  longitudine  valde  irregulan.  ab 

II  5  cm  id  7  cm  longis  vertcalibuR,  baud  conjunctis  2  mm  diatantibus 
non  comex  &  aeil  suko  minimo  faciei  supenons  rebpondentibus  Textura 
snbdiaphami  herbicea  cobre  Bmaragdmo,  folio  margme  tenuis'iimo 
hyalino  circumdato 

Mindanao,  Lake  Lanao,  Camp  Keithley  (119  Mrs.  Pleinent)  January,  1806, 
alt.  660  m. 

Charaeteri7*d  by  its  frond  when  dry  being  light  green,  the  stipe  with  decurrent 
margins,  the  eosta  ceasing  at  the  base  of  the  frond,  the  apex  sharp  and  elongated, 
the  tissue  diphanous,  the  sori  vertical  and  not  joined. 
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ELAPHOGLOSSUM    Schott. 

74.  ElaphogloMum  Copelandi  n.  np. 

Ehizomate  repente  ligooso  fere  digiti  minoris  crassitie,  nigro,  setulis 
aubulatis  atrobrunneis  parte  vestito,  stipitibus  subarticulatis,  approximatis 
iiei-  fascicuUtis  basi  atrofuscis  squamia  lanceolatis  parvie  brunneis  sparsis, 
25  cm  longis  rufostramineis  ftulcatie,  pennae  eorvinae  craasitie,  squamuHs 
atratis  fimbriato  lacerabs  vestitis,  fronde  sterili  lanceolato-elongata  usque 
ad  43  cm  longa  2  5  cm  lata  versus  basin  apicemque  acutum  attenuata 
nee  deiurrente,  costa  mamfesta  prominente  rufa,  nervis  nccultis  hori- 
zontabbus  1  mm  distantibus  ad  marginem  sensim  protensis  nee  elavatis 
simplicibue  aut  ba''!  furcatis  Textura  chartacea  iirma,  colore  obscure 
brunneo,  eubnitente,  facn  superiore  squamis  sparsis  notata,  inferiore 
denBiuB  squamiR  vestita  margine  costaque  squamis  majoribus  valde  flm- 
briatis  cmmmomeis  passim  eiliata,  squamis  peltatis  longe  ciliato-fimbria- 
tiB  ciliis  numerosis  {30  ad  30)  squamis  partim  minoribus  hyalinis  nee 
coloratJS  partim  majonbus  Linnamomeis,  i.  e.  cellulis  nucleis  rufo-fulvis 
impletis  Frondis  fprtibs  stipite  usque  ad  40  cm.  longa,  lamina  35  cm. 
longa  1  cm  lata  Imeari  latere  superiore  densissinie  squamoso.  int'oriore 
omnino  sporangiis  brunneis  impleto. 

MiNDAHAO  DiBtnet  of  Dftva  ,  Mount  Apo  (1014,  1541  Vopdand)  April, 
October    1^04   alt    I  800  m 

A  large  species  related  to  Elaphoglossum  petiolalum  (Sw.).  Scales  large, 
peltate  leeply  ciliate  Home  of  tliein  colorless,  otlicT  larger  and  with  dark  brown 
centers 

75  Elaphoglossum  petiolatun^  (Sw.)  Urban  Symb.  Ant.  4  (1003)  61. 
Acroattchum  peliolatvm  Sw   Prodr.   (1788)   128;  A.  inscosum  Sw. 

Luzon  Privince  >f  Benguet  Baguio  (6509  Elmer)  June,  1904;  (5125  Currun) 
Auguit   I»06    Daklan  (1838  Oopeland)  October,  1906. 

A  form  with  lacerate  and  fringed,  reddish,  ver;  abundant  scales,  the  fertile 
fronds  30  em   long  the  sterile  ones  1.5  em.  wide. 

Previously  collected  in  the  Philippines  by  Cuming,  but  not  included  by  Gope- 
land  in  hia  Poiypoditcea»  of  the  Philippines." 

76.  Elaphoglossum  launfollum  (Tbouars)  Moore  Ind  10  Acro^tichum 
laurifolium  Thouars  Fl.  Trlat.  d'Acunha  31. 

LuzoM,  District  of  Lepanto,  Mount  Data  (lS6b  Gopeland)  October    1<>05 
Differs  from  E,  latifoliam  of  tropical  America  by  it'  long  creeping  rhizome, 
its  distant  long  stipitate  and  sharply  pointed  li^a^ei  and  its  smaller  siz 
Ceylon  through  Malaya. 

CYCLOPHORUS  Desv. 

77.  Cyclophorus  Lingua  (Thunb.)  Desv.  Prodr.  (1827)  224.  AorosUchum 
Lingua  Thunb.  Fl.  Jap.  330. 

Luzon,  Province  of  Benguet,  Baguio  (1816  Gopeland)  October,  IBO.^.  Minda- 
nao, Luke  lanao.  Camp  Keithley  (118  Mrs.  Clemens)  January,  1006;  District  of 
Davao,  Todays  (1303  GopeJand)  April,  1904. 

"Qovt.  Lab.  Publ.  28   (1905). 
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Thia  plant  of  temperate  and  soutliern  China  and  oE  Japan,  Liu  Kiu  Islands 
and  Formoaa,  has  been  indicated  by  some  autlinrs  aa  extending  to  British  India. 
but  the  very  rich  material  in  my  herbarium,  following  OKSenhagen'a  revision, 
doca  not  ahow  this  range.  The  most  southern  specimens  I  have  seen  are  from 
Annam,  leg.  Gadi^re,  and  Tonkin,  leg.  Uillet,  The  species  appears  again  in  the 
Philippines  with  many  other  eharacteriatic  Chinese  forms.  That  even  the  rare 
species  of  the  Philippine  flora  are  found  to  be  widply  distribute  in  the  different 
islands  of  the  Archipelago,  as  is  the  case  with  the  present  one.  ia  some  evidence 
iiB  to  the  unity  of  the  group. 

POLYPODIUM   Linn. 

78.  Poiypodium  phyMomanes  Christ  in  Bull.  Acad.  Mans.  (1002)  210,  var. 
ovatum   (Wall.)  P.  avatwii  Wall;  Hook,  et  Grev.  Icon,  Fit.   (1827)   (,  il. 

Luzon,  District  of  Lepanto,  Mount  Data  (1908  Copetand)  November,  1906, 
alt.  1,800,  m. 

Thia  essentially  Chinese  type,  widely  distributed  in  China  and  extending  into 
Britisli  India  only  in  the  high  valleys  of  Bhootan.  Khaaia  and  Sikkim,  appears 
ngain  in  the  mountains  of  northern  Luzon  with  many  other  characteristic  Chinese 
plants.     The  specimens  agree  perfectly  with  the  slightly  elongated  form  of  China. 

70.  Poiypodium  hemionitideum  Wall.  Cat.   (1828)   284. 

Luzon,  Province  of  Benguet,  Bagnio  (967  Barnes)  May  to  June,  1004,  found 
previously  in  Luzon  by  Warburg, 

A  continental  type,  China,  Yunnan,  leg.  Henry;  Formosa,  leg.  fourte,  Jlfol- 
sv/mura;  India,  KhaaJa,  leg.  Austin,  Clarke,  Blanford;  Sikkim,  leg.  Jerdon;  also 
reported  from  the  Nilgherries,  southern  India. 

80.  Poiypodium  suboppositum  Christ  in  Bull.  Herb.  Boiss.  11.  6   (1000)  905. 

Luzon  Diatrict  of  Lepanto  Bignen  (1004  (.opetamd)  Novemb  r  1005  the  type 
fiom  Mount  Pinatubo   Proimee  of  Zamlales   Luzon  {Lohti ) 

81    Poiypodium  Sablanianum  n   sp 

I  have  previouslv  treated  the  polymorphism  of  the  Mt(TO»otium  *  tvpe  of 
which  the  best  known  repre-ientative  is  P  pvnctatwa  (L  )  8w  The  present  new 
form  from  its  \enation  is  almost  exactly  intermediate  between  P  punciatum  Sw 
and  P  myrwcarprim  Mett  In  the  former  the  lateral  nerves  are  \ery  regular 
oblique  reaching  the  margin  and  mclosing  4  or  6  areolie  which  are  elongated 
rectangular  between  the  rachis  and  the  margins  these  arcolte  are  about  equal 
and  the  network  of  nerves  v  weak  inclosed  in  and  more  or  less  hidden  bv  the 
fleshv  ti*"<iue  In  P  myruii^rpuyn  on  the  contrary  the  lateral  nerves  do  not 
reach  the  margin  of  the  frond  and  inclose  only  <.ne  large  areola  along  the  rachis 
and  another  narrower  one  between  it  and  the  margin  and  the  veins  are  strong 
and  rather  prominent  P  jjabianmnvnt  has  an  even  more  delicate  teiture  than 
P  mynocarpum  and  its  nerves  are  slender  not  prominent  and  form  a  single 
very  targe  squart  areola  at  the  side  of  which  is  another  verv  narrow  obscure 
one  The  plant  is  larger  73  cm  long  5  6  cm  wide  the  apex  of  the  frond  long 
caudate  the  base  long  decurrent  the  ^tipe  very  short  Texture  membranous 
color  bright  green  the  costa  light  jeilow  shming  the  fronds  which  appear  to  be 
solitary  and  not  fascicled  have  undulate  margins  the  rhizome  is  climbing 
broun,  as  thielc  as  a  goose  quill  covered  with  atilf  subulate  dark  brown  4  mm 
\i  ng  scales 

IlzoN   Province  of  Benguit   Siblan   I6142/(nier)   April    1<»04 

"Bull.  Herb.  Boiss.  11.  6   (1906)   093. 
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178  OHBIST. 

82.  Polypodium  flaccidum  n.  ap.     iPhymaUuieB,) 

Rhizomate  repente  pennae  ansennae  crassitjp  gr  -.1  o  bruniieo  nee 
glauco,  radicoBo,  stipitibus  'iolitanis  articulatis  ba^i  parcis  tutuli'.  nigris 
jiraedito  aufc  glabris  tenuibus,  htrainmei'-,  fi  ad  8  cm  longis  sed  ob 
laminaii  longe  decurrentem  fere  utque  ad  ba^in  alatia  fronde  40  cm. 
longn  18  cm.  lata,  ovab  longe  s(.n«iinqiie  dccurrente  et  lobo  smipliel 
i;audato  18  cm.  longo  terininata  4  aut  5  lobis  lateralibufc  ala  co^tali 
utrinque  13  mm.  lata  lobis  remotis  10  cm  longis  1  5  cm  latia  acuti-^Bime 
eaudatis  sinubus  vaatis  rotundatn  2  ad  3  cm  latis  interjectis,  marginibus 
integris  rhachi  costisque  atrammeis  manifestis  nervis  lateralibus  curvatis 
tenuisaimis  versus  marginem  evanidii  area*!  et  areolaa  numerosiif,  oblon- 
gis  nervulos  fureatis  meludentibui,  ^orii  irreg\ilant«r  bi  aut  tneenatis 
niiinerosis  1.5  mm.  latis  rotundatis  fere  plamt.  ochraceis,  fane  superi- 
ore  macula  obseura  vix  impre%a  notatis  fo\eamargmata  soral  d  finuitc. 
Textura  flaccide  papyracca  diapbana   colore  ddutc  virente 

Luzon,  Province  ot  Rizai   Bosoboso  (lOR"  fln  1  o«)  Jub    I'^O" 
A  B|)epies  near  /'.  phymatodes   but  distinfiuislii'd  M   its  long  dpciirrent   fioiid, 
tliin  and  diaphanous  textile  and  snail  iirpf,uUr  son  \\i  uh  aie  ntt  iininfrsed 

83.  Polypodium  palmatum  Blume  Fil    Ta\    150 

Capeland"  credits  Polypodium  tripduni  Don  to  tlie  Pliilippnes  but  «a  lie 
presumes,  I.  c.  all  the  specimens  from  the  ^rclnpelairo  are  refeinble  to  P. 
palmalum  Blume,  also  those  that  I  have  cited  prenni^U  for  /  trifidum," 
Typieal  /*.  tri/idum  is  an  es-fentiallj  U  ine'^e  sie<ie-f  Inch  bei  i(t  \t  ml  to 
.Japan  nor  to  the  Malajan  4ichipelago 

84.  Polypodium  productum  n    ap 

Ithizomate  breviter  repente  radico'.o  squaniis  mmutia  3  mm  longit! 
setaceis  sparse,  foliis  appro\imatis  nudib  b3  em  longis  in  '-tipitem 
stramineum  10  cm.  longuni  sensim  deerescentibui  longe  ot  acute  acnmi- 
natis,  medio  1  ad  12  Lm  versus  apicem  4  mm  latis  costa  prommnntc, 
straminea  margins  angubte  revoluto  nervis  occultis  sons  SO  id  50 
utrinque  marginalibui  impre^ai'i  versus  apitem  ultra  marginem  protiusis 
ovatis  4  mm.  longis,  J  ad  3  mm  distantibu^  lextun  ngide  conacea, 
colore  flavo  vires  ceil  te  sublucido 

Mindanao,  Province  of  Zamboanga  San  Ramon  ( 168'i  t  oflandl  Tanuary, 
1905,  alt.  175  m. 

A  species  related  to  P  lotigtfuliam  Mett  wliieh  is  also  found  in  the  Arehlpelago, 
Palawan  (6^1  Foaworlhy)  April  1)06  differing  from  tie  latter  in  its  firm 
texture,  pale  color  shining  the  fronda  narrower  and  lung  acuminate  at  the 
apex,  the  mirgins  inflexed  and  the  son  much  elongated  P  tongifrUum  is 
broader,  the  apex  not  aharp  the  texture  ieis  firm  opaque  <lark  I  rown  when 
dry,  the  sori  often  more  rounded 

"Oj^t   Lab.  Publ.  28   (IflOS)    129. 
Bull.  Herb.  Boiss.  6   (188S)   200. 
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GLEICHENIA  Stiiith. 
liDiplopterygium.) 

On  examination  of  tlio  Pliilippinc  foniiH  of  this  group  with  the  aid 
of  survey  ^ivon  by  /'ral  "  it  is  possible  to  distinguish  tlic  following  forms : 

H.l.  Qtelchenia  excelsa  J.  Sin.  in  >fi>ok.  .Toiirii.  Hot.  3:  420,  nttnien  milium; 
Hook.  Sp.  Kil.  1 :  5.  Tab.  f  «;  Pre«l  1.  e.  3H5. 

Luzon,  I'lovince  ut  Itedgiiet,  llagiiio  ((HIIKl  Hlwer)  ;    {Lohw)   Mnrcli,  1887. 

Tills  npecif!*  is  dii^tiiUiitpd  fioiti  iiurtlii^rii  [udiii  to  cciitrii]  China  and  Java, 
fihillong  {Clarke  :i74ra)  ;  Mimipoifi  {Walt  0139).  Pmang  Hills  (Kidley). 
Yunnan,  Mengtze  [Henry  0167);  Moitim  {Kgbert  1897);  Hongkong  {Faber 
1091);  Ningpo  MountiiinB   (Po6er  219).     Java   {Kokiffnerj . 

m  Gleichenla  glauca  (Thnnbg  Fl  Tap  318,  I'oh/jwdivm)  Hook  Np  Fil 
1     4  (SwKitz^jn    H>4,  31*0   Merlenam) 

Luzon,  Provinte  of  ra>til>aB  Mount  Banajao  (lohcr)  Fehruary  190(1  alt 
2,250  m 

Identical  with  specimens  from  Ta|>an  pvcept  foi  n  TOipring  of  rediiish  liairs 
along  tlie  cost^e  in  young  planti  Hie  dincoveiy  of  tlun  *ip<4-ii>H  m  the  Philippines 
augments  tlie  number  of  species  of  tlie  teinperatp  re^ona  of  the  hast  that  extend 
to  the  highlands  of  the  l'liilippine>i  It  is  on  the  whole  rather  a  remarkable 
distribution  for  in  tins  group  it  is  the  onlj  species  found  in  Japan,  uhiie  from 
China  I  knou  (Jlewhenta  excelsa,  O  gigantea  Wall  (Yunnan  Delaiai/)  and  the 
following 

S~    Glelchenia  laeviaaima  Chnot  m  Bull    Acad    Mans    11002)   20)4 

Luzon    Pioiince  of  Benguet   I'auai   11954  (  opclowd),  2  000  m   alt 

Still  nnothii  (_hincaf  tjpe,  of  uhicli  1  liaie  specimens  from  Yunnan  ( D-'fui  ay) 
niid  Lu  Mount  {Faher}  August  1897. 

LYGODIUM   Sw. 

88.  Lygodlum  Basilanieum  n.  sp. 

AxibuB  ochreis  t«nuibus  vix  ultra  1  mm.  crassis,  pinnis  petiolatis,  pe- 
tiolo  3  cm.  longo  angustissime  alato,  pinna  ambitu  semirotunda  13  em. 
longa  et  lata,  dichotoma,  partibus  petiolulatis  (petiolo  0  5  cm  longo 
alato)  pedatifidis,  3  ant  i-lobis,  centre  mdiviso  1  ad  2  cm  longo  et  lato, 
lobie  patulis,  9  cm.  longis,  6  mm  latia  lineanbiH  acumjnatis  mtegns 
tenuissime  marginatis,  lobo  basali  defle\o,  costis  tenuis'simis  manifeatis 
mfostramineis,  nervis  prominulis  obhquis  2  aut  3  turcatis,  tonfertis  lobi^ 
fertilibus  medio  aut  infra  medium  subito  usque  ad  alam  1  mm  latam 
contractis,  sporophyUis  pectinate  conferti'^,  Z  5  mm  longis,  1  mm  latis, 
utrinque  circa  8  sporangia  gerentibus  brunneis  munitis  Te\tura  coria- 
cea  nee  papyraeea,  colore  sicce  brunneo,  opato 

Basilan  (28  DeVore  et  Hoover)  April    1903 

A  small  species  of  the  droinatam  group  differing  from  L  cimnotunl  bv  its 
pinnte  being  diehotomous  and  with  petioled  pedafelj  arranged  pinnules  the 
Hi^ments  not  dimorphous  but  narrowed  and  bearing  the  aporophylls  on  the  upper 
half.     Dimensions  of  L.  Japnnicum. 

"  Epim.  Bot.,  384. 


Hosted  by 


Google 


89.  Cyathea  rufopannosa  n.  sp. 

Stipite  erecto  arboreo  3  m  alto  aut  altiore,  anguloso  3  cm  diametro 
&tipitc  digiti  craesitie  cjlindnco  55  cm  alto  castaneo  basi  vernicis 
Qumerosjs  brevibus  sed  huic  mde  pungentibus  stabernma  pt  i=quamiB  1  ■" 
cm  longia  lani.eolati8  a  umanato-falcatis  dure  scanosis  nee  diaphania 
lucid lasimis  caetantia  tecta  unijque  cum  rhachi  et  costis  inlunent> 
furfuraceo  fibnllo^o  spisso  tecto  fronde  late  ovata  usque  ad  1  5  m  longa 
(Copeland)  fere  {)0  cm  lata  versus  basin  attenuata,  rhachi  digiti  cri=!sitic 
verrucis  cabra  rufotomentosi  et  ''etulis  subuiatis  fibnllosa  pmni''  remoti'f 
uti  videtur  ea.  16  utimque  infrj  apn,em  pmnatisectum  mfimis  d  flexis 
mediis  37  cm  longit  fmfimis  23  cm  longis)  11  cm  latis  hessilibu'i  ad 
basin  paulum  attenuati'*  acumiiiatis  pmnulis  ca  30  utrin^ue  approxi 
matii  5  5  cm  longis  1  5  cm  ldti«  lanccolatis  acutiusculis  nee  caudatis 
usque  ad  rhachim  mcisis  legmentit  pectinatia  ca  20  utrinque  ligulatis 
obtubiusculis  crenulatia  lufimis  postenoribus  dentati's  5  mm  longis 
i  mm  labs  parte  setulosis  nervis  furcitis  ca  S  utnnque  coetis  pmnul 
arum  subtus  hquamis  laoceolatis  rufis  nee  non  i^quamulis  bullatis  um 
bonatis  rufis  dense  obteLti'*  sons  parvis  paueis  coatae  pinnulie  appro\i 
matis  ultra  medium  ^.egmenti  raro  proten-sis  confertis  rubs  1  mm  latii 
mdubio  brunneo  rufo  irregulanter  confracto  more  imphicosmiae  Te\t 
ijra  herbacea  colore  partium  frondo'^arum  laptt  vircnte  partium  axialium 
mfo  cinnamomeo 

Mindanao  Pro\iiice  of  Zamboanga  'mo  Rinoii  (1  31  1  3^  TtfUjui  -ipril 
1905   alt    1  200  m 

A  striking  species  the  base  of  tie  atipe  witl  ahirt  slarp  spines  the  scales  at 
the  base  of  tl  e  stipe  large  firm  shining  dark  brown  tl  e  a\ial  parts  und  even 
the  coBt«  cohered,  with  a  dense  fibriHous  bnek  red  pubesoenee  the  fronds  tnpin 
natifid  the  pinnules  and  aegraenta  serrate  the  latter  small  slightly  dentate 
the  son  small  reddish   borne  near  the  coatn 

90   Cyathea  Loherl  Christ  m  Bull  Herb  Boi-(s  II   6  (1906)  1007 

This   speeies   was   discovered    by   Ijrher   on   Monnt    Banajao    and   on    Mount 

Maquiling    Luzon      A  form  occurs  on  Mount  Tonglon   (Santo  Tomas)      flat  is 

HUDiciently  distinct  to  warrant  being  described  as  a  variety 


Var  Tonglor 

Stipite  rugibo  et  cicatriLoso  squamis  subuHto-setace  s  basi  verrucosis 
flexuosis  flaccidiB  atrobrunneis  ultra  1  cm  longis  patentibua  nee  rigidis 
adpressis  scarioso-argenteis  tecto,  costis  densissime  squamis  bullatis  bnm- 
neis  tectis,  segmentis  mjnoribus  dense  pectinatis. 

Luzon,  Province  of  Benguet,  Mount  Tonglon   (4991  Curran)   August,  1906, 
It  is  possible  that  A  laopkUa  lepifera  J.   Sm.  apud   Hook.   Sp.   I'^ll.   1 :   54,  is 

the  same  as  Cyathea  Lokeri,  but  the  dpscription  of  the  former  is  too  incomplete 

to  verify  this. 
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»1.  Cyathea  Negroaiana  n.  sp. 

Stipite  digiti  ot  basi  fere  poUieis  crnsnitii;,  basi  atro-,  supra  cum 
rhachi  eostisque  rufo-castaneo,  verrucis  miniitis  tireberrimis,  scaberrJmo, 
lucido,  basi  squamie  subulato-setaceis  flexuosis  hicentibus  atrofuseis  2 
(;m.  longis  dense  vestito,  ob  pinnas  abbreviatis  inferiorea  valde  deseen- 
deiites  solummodo  15  aut  20  em.  longo,  frondo  tripinnata  ultra  1  m. 
longa  25  cm.  lata,  ovato-acuniinata  versus  basin  sensim  attenuata,  pinniB 
remotis,  10  ad  15  utrinque,  erecto-patentibus  mediie  longissimis,  35  cm. 
longis,  14  cm.  latis,  caudato-aeuiiiiiiatis,  sessilibus,  versus  basin  non 
attenuatis,  pinnulis  remotiusculis,  1.6  em.  distantibus,  sessilibus,  ca.  20 
utrinque  infra  apicem  pinnatifiduin,  7  em.  longis,  aeuminatis,  14  mm. 
latis,  fere  usque  ad  costam  incisis,  segmentis  approximatis  falcato- 
lanceolatis,  acutiusculis,  7  mm.  longis,  2.5  mm,  latis,  obtuse  crenulatis, 
costis  costulisque  dense  squamuHs  ovatis  bullatie  rufo  brunneis  more 
C.  Lokeri  vestitis,  nervis  basi  fureatis,  8  aut  10  utrinque,  soris  costulis 
adpressis,  3  aut  5  utrinque  minutis,  indusio  griseo-brunneo  primum 
globulari  nitidulo  mox  confracto,  frustulis  eqiiami form i bus  irregularibus 
receptaculum  nigrum  elevatum  circumdantibus.  Textura  herbacea, 
colore  atroviridi,  opaco. 

Neoros,  Mount  Silay  (1536  Whilford)  May,  lOOfl,  alt,  1,000  m. 

This  sp^ies  was  determined  by  Cnpeland  as  Cj/alkea  Christ  it,  liut  it  is 
distinguislied  from  tlie  latter  Ijy  its  axial  parte  being  riclily  covered  with 
furfuraceouB  scales,  by  the  coatee  being  covered  with  rounded  inflated  acales,  by 
its  membranous  texture  and  very  reduced  size. 

92.  Cyathea  ferruginea  n.  sp. 

Stipite  pennae  cvgni  crassitie  cum  rhachi  subnitido  anguloso  castanoo, 
flocLOso-paleaceo  ublaevi  pinnis  iF  cm  longia  11  5  cm  latis  stipitatis 
ovate  acummati^  baai  abquantum  attenuatis  i  e  pinnula  mfima  al  I  ro- 
viata  co&tis  pinnarum  mdumento  flocco«t  paleaceo  squamib  rufi-*  cnspis 
e  basi  ovita  subulatis  cn=!pulis  patentibus  rufis  conbtiiuto  tecti  pinnulis 
ca  15  utrinque  infra  apcem  lobatum  remotis  i  e  spatio  2  em  lito 
&eparati«  lanceolatis  icutis  nee  eaudati  sessilibus  6  cm  longis  11  cm. 
latis  ad  alam  angustam  mciai-'  segmenti  ca  14  utrinque  confertis, 
ingulo  fere  nulio  mterjecto  falcatie  acutiuscuIiB  aut  obtusis  ovat  s  0.5 
era  longis  3  mm  latis  minute  crenulatis  costulis  pmnularum  supra 
puberulia  aubtus  omnmo  ^quamis  rufo-griseis  ovatis  ad[.rehsis  acutis  2 
mm  longis  tectis  faceibus  fere  glabns  nervis  6  plerumque  fur  atis, 
sons  niediiR  4  mt  5  utrinque  einnamomeis  vix  1  mm  latis  confluen- 
t  bus  mdusio  fugaci  vix  conspicuo  frustulis  cum  squamulis  mixtis. 
Tc\tura  herbKei   colore  d  lute  Mridi   opaco 

Palawan,  Mount  Pulgar   (560  Fomvorthy)   March,  1909,  alt.  1,150  m. 
A  email  species  2  m.  high,  acaulescent  according  to  Foirworthy'g  notes,  growing 
juet  below  the  summit  of  the  mountain  on  an  exposed  ridge  in  the  mossy  foreet. 
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ALSOPHILA  R.  Hr, 
t^    Alsoph  la  calocoma  n    sp 

Caudiee  irboRscente  stipitf  ad  basin  coma  densiesima  ot  pulcherr  ma 
sqiiamarum  scariosum  argenteo  luudarum  palhdomm  sed  apic*"  nifanim 
t  basi  3  mm  lata  ovatorum  lon^  subulato  caudatarum  aristatariim  jue 
usque  ad  4  aut  5  em  longarum  omato  aliter  mermi  sed  verrueiB  minuti'i 
rug)90  rbachi  tuberculi'.  verru  osis  crebtrnmis  rugosibsimo  equamu 
lisque  furfurateia  sparia  rufo  ochracea  opaca  fronde  tripinnatisecta 
pmnis  ampbs  7')  cm  longis  i5  cm  )atia  acummato-caudatiB  petiolati'. 
(petiolo  3  ad  3  L.m  longo)  pmiiubs  confertis  30  ad  30  utriiique  infra 
apieem  lobatum  fere  se  sihl  u=  15  cm  longii  3  5  cm  latis  e  basi  lata 
lanceolato  acuminatih  jnflmi  haud  abbreviatia  supixmis  late  adnati'* 
et  decurrcntibus  eosti^  rufo  ^runneis  tenuibus  cum  coituiirm  j  ark 
mferiore  sultus  eerie  iquamulanim  eandidanim  lucidariim  o\  tarum 
adprestarum  ciliatorum  ilegantiasime  vestitis  partibua  foliacoia  plantic 
laevibus  pmnuli<t  ui^qut  ad  costam  mcisis  segmentis  fileato-ligutati^ 
obtu9iu*cuhs  aut  acutiuecuhf  11  mm  longi  ^  mm  lati«  fere  integns 
ranus  creiiulatis  pectmato  confertif.  inferionbus  libeni  i  e  ba=!i  spatio 
separatis  et  aliquantulum  angu=!tatiH  ca  35  utrinque  nems  ca  13  tenui'! 
Bimis  fuixatig  «aepe  tn  8i\epluries  furcatis  Boris  8  ad  10  utrinque  medns 
1  mm.  latis  sese  tangentibiis  nee  eonflucntibus  cinnamomcis  globosis 
receptaculo  minuto  elevato  nigro,  textura  flaccide  lierbacea,  colore  glauco- 
aut  plumbeo-yiridi,  supra  obaciiro,  subtus  pallidiore. 

L-ozoN  Province  of  Rizal  Mount  AUbyt  {Loher)  Februar\  1104  ilt  1  900 
iL]  Angilog  (Loher)  Marcli  1906  Province  of  Benguet  ntir  Baguio  (Lohcr) 
Mireli    1807 

\  bpantifuJ  spepiPB  eliaraetenzett  by  tlie  sinning  liairs  i"n  tlip  fltipe  and  tlie 
winning  white  or  inetnllic  acalea  on  the  unilor  suiface  of  tlie  segments 

This  IS  the  species  that  I  had  preiionsly  identified"  as  A  lepifeta  J  Sm  but 
1  am  now  eonvineed  that  it  is  a  distinct  speciei  The  short  description  tt 
A  leptfera  J  Sm  given  b^  Hooker  "  is  quite  insuftioient  from  winch  to  identify 
Smtth  a  species  except  that  it  appears  to  be  near  if  not  identical  uith  A  to 
metitosa  (Blunie)  an  thrtsteTiseti  supposes  in  his  Index  Filiciini  44  or  perhaps 
the  same  as  Gyathea  Lohen  Christ  A  calocoma  is  distinguislied  from  4 
laiebroaa  with  «h)ch  it  shares  the  cliaracter  of  the  costal  and  costular  scales 
by  its  whitish  scales  and  bj  its  baial  segments  being  free  and  attenuate  toward 
the  base  as  well  as  by  llie  marked  glaucescence  of  the  frond  In  4  laiebrosa 
I  have  never  observed  the  p\eeptionallv  Iwg  scales  which  are  shining  silvery  or 
somewhat  golden  in  coljr  and  strongly  pointed  4  lo  S  cm  in  length  suHi  as  an 
found  in  4  calocoma  It  is  a  delicate  species  with  tnfurcate  nerves  and  a  very 
lugose  rachia 

ViT  congeBta  (\}'<ophila  kptfeta  vji  cangcsta  Christ  in  Bull  Heib  Boiis 
6   (1898)   137) 

Tins  variety  is  identical  with  the  type  in  haying  thi  same  \lt\  large  basal 
scarious    silvery    subulate     'i    cm     long   scales    «hioli    arp   4    mm     wile   below 

'*BuU.  Herb.  Baiss.  6   (1898|   137. 
"  Sp.  Fil.  1 :  B4. 
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yellowisli  rliacliis  which  ia  very  rougli  with  small  spines,  amall  whitish  costular 
scales,  and  the  basal  segments  free,  remote  and  narrowed  below,  but  it  is  readily 
distinguishable  from  the  type  by  its  shorter  narrower  seBments  which  are  more 
falcate  and  more  strongly  serrate.  The  pinnules  do  not  exceed  S  em.  in  length. 
In  general  appearance  quite  different  from  the  type,  but  having  the  sanie  essential 
characters.     It  appears  to  be  nn  alpine  forni  of  the  »|>ecie8. 

Luzon,  Province  of  Kiznl,  Arambibi  (Loker)  March,  190;i;  I'mvincc  of  Denguel 
I650i  Elmer)  June,  1904. 

94    Alsoph  la  iatebrosa  (Wall  )  Hook    '^p  I'll    1     'i- 

The  ordinary  form  of  this  species  so  common  m  Indii  tl  e  Malayan  Penmsuta 
Java  Borneo  Celebes  and  An  be  na  (herb  CliriU)  is  not  known  to  n  e  from  the 
PI  ilippines  wheie  the  species  la  represented  ll  a  form  notably  larger  It  is 
tl  e  -ifln  e  ft^  «  tl  ilsophtla  ronton  innns  \]  icl  is  re[  resented  in  the  PI  ilippmea 
bv  the  large  variet't  CeleMea 

Hhachi  fulvo  htran  ini.i  Ijilvi  aut  iiimiiti  •■inn,  furfiira«.La  piiiiiis  ca 
^'<  utnn<]ue  infra  apium  55  ciii  longi'.  18  cm  latis  ferp  McsMlibua 
>1  lon^o  acuniinatis  pinnuli--  confertii  recte  patentibus  sessililius  1  em 
longis,  3  cm  latia  oblongo  candatis  usque  ad  costain  tcnuani  n  gram 
mcisis  bPgmentis  imbricate  confertis  rotundato  obtusis  roctis  oblongis  (.a 
20  utrinque  1  cm  longis  i  5  mm  latia  irenulatis  nerns  ca  1  ntnnquc 
tenuiasimis  basi  furcatia  saept.  trifurcatrs  costiila  iquamiihs  rotnnlih 
pcltato  iimbilicatis  OS  mm  latis  fla\ih  elcgantissime  vestit  s  frondo 
caeterum  glabra  teniiit<,r  hcrbacea  colon.  ol)Bciirc  uridi  subtu'-  palbdo 
opaco 

Mindanao  Province  of  Suri^  o  ( 5'*5  Bulil  I  Ma>  1  00  District  of  Da\no 
Mount  Batangan  {Wariwg} 

Tl  e  Lostular  scales  in   1    I  /ife  a  ire  wl  ite   ov   1  and  larger  tl  an  in  tl  e  above 

DICK'iONIA  L    Hent 

05.  Dicksonia  Copelandi  n.  sp, 

Ampla,  basi  stipitis  coma  densa  pilorum  t«nuissinioruiii  7  mm.  lon- 
gorum  rufobrunneorum  coperta,  stipite  plantae  junioribus  iisdciii  pilis 
vestito,  rufostramineo,  subnitente,  pinnis  deltoideo-acuminatis,  pctiolatis, 
45  cm.  longia  24  cm.  baai  latis  inaequalibus,  antice  auctie,  pinnulis'^  ca. 
20  utrinque  confertis,  inferioribus  medjisque  deltoideis,  infimis  15  cm. 
longis  12  cm.  latis  petiolatis,  acuminatis,  pinnulis^^^  deltoideo-oblongis 
acuminatia  ca.  12  utrinque,  subinaequalibus,  infimis  6  cm.  longis  3  cm. 
latia,  petiolulatis,  pinnulis'^  infimis  1.5  cm.  longis  basi  8  ram.  latia 
liberie  oblongia  a«utis  subinaequalibus  jirofunde  serratis,  dentibus  trigorio- 
acutis  mucronatis,  nervis  suboccultia  in  pinnulia^^  pinnatis  furcatis,  sorie 
in  dentibus  t«rminalibus  sed  mucrone  superatia,  uno  pro  dcnte,  praecipue 
antice  poaitis,  numerosie,  brunneis  1  mm,  latis  globosis  coriaceis  irregu- 
lariter  bivalvis.  Textura  eoriaeea,  coatia  nerviaque  pilosis,  fa<!ie  superiore 
glabra  aubnitentc,  colore  ochraceo-viridi. 
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Luzon,  Trovince  of  Benguet,  Baguio  {Loher).  M^ndi,  18U7,  .ilt.  1,400  m.; 
(6025  Eliner)  Marcli,  1004:  Diatriet  of  Lepanto,  Uagiien  (1913  Copeland) 
November,  1905,  alt.  2,000  iii. 

A  species  closely  related  to  D.  straminea  Labill.,  but  strongly  pilose,  larger, 
i|uadripinnatifid,  tlie  pinnte  and  ])iiiinilps  l)roader  «iid  more  strongly  serrate, 
broadly  deltoid,  the  pinnules  of  the  tliird  order  broader  the  lobes  aliorter  and 
broader.     Resembling  the  South  American  D.  coniifoUa  Sw. 

MARATTIA  Smith. 

All  the  Philippine  forms  of  this  genua  that  I  have  examined  have  been  identified 
after  the  classification  in  tlie  monograph  of  LeVriese  and  Harting,  in  whicli  work 
the  diagnoaes  are  by  no  means  comparative  and  in  which  the  differences  between 
related  speciea  are  not  noted.  The  number  of  apeeies  is  so  large  and  their 
characters  so  uniform  that  the  distinctive  characters  of  each  speciea  ahould  have 
been  empliasised.  At  any  rate  the  group  merits  more  attention  than  the  succea- 
sors  to  the  two  Dutch  .botanists  have  Ri^en  it,  for  certainly  the  forms  are  very 
numerous  and  can  not  all  be  reduced  to  a  single  species.  The  morphological 
differences  between  young  and  adult  fronds  are  very  great,  and  the  latter,  even 
the  fertile  ones,  frequently  pieaent  eliaraetera  that  are  ordinarily  found  only 
in  young  fronds.     In  diagnoses  the  adult  parts  only  have  been  considered. 

I  have  been  able  to  el  tip!  date  here,  with  a  fair  degree  of  certainty,  the 
following  forms; 

96.  Marattia  sambucina  Blumc,  Enum.  |1823i  256:  DeVriese  et  Harting 
Moni^.  8. 

Textura  firmiter  ehartacea,  rhaelii  laeviseima  flava,  pinnulis  sessilibus 
basi  acute  cuneatis,  acutis,  adultis  7.5  raro  11  cm.  longis,  1  ad  1.4  cm. 
Mis,  margins  omnino  dentatis,  dentibus  obliquis  raro  patentibus,  synangiis 
1.5  mm.  a  margine  remotis  1.6  mm.  longis  non  contiguis  late  ovatis, 
fi  ad  8-Ioculatis.     Colore  pallide  viridi. 

Luzon,  Province  of  Benguet,  Mount  Tonglon  {Loher)  April,  -1906;  Bagnio 
{Loher)   January,  1893;  Province  of  Union,  Castilla   (Loker)   Marcli,  1906. 

This  is  the  most  widely  distributed  form,  identical  with  specimens  from  Java 
leg.  Raciborski  and  from  Celebes  leg.  Sarasin.  It  la  the  form  previously  con- 
sidered by  me  as  M.  fratdnea." 

97.  Marattia  sllvatica  Blume  Enum.  (1828)  256;  DeVriese  ct  Harting  Monog. 
6.  HI.  26. 

Fimiiter  ehartacea,  rliaclii  laeviseima  flava,  pinnulis  petiolulatls,  basi 
acute  cuneatis  acutis,  adultis  9  cm.  longis  13  mm,  latis,  margine  omnino 
dentatis,  deotibus  brevibus  patentibus,  sjnangiis  fere  inarginalibus,  fere 
contiguis,  2  mm.  et  ultra  longis,  obiongls,  13  ad  15-locularibus.  Colore 
pallido. 

Luzon,  Province  of  Benguet,  Baguio  (58.13  Elmer)   March,  1904. 

98.  Marattia  pellucida  Presl  Suppl.  Tent.  Pterid.  10;  DcVriese  et  Halting 
Monog.  6. 

Herbacea,  rhachi  flava,  lacvissinia,  pinnulis  petiolatis,  basi  abnipte 
cuneatis,  apice  abrupte  acuminatis,  adultis  10  em.  longis,  14  mm.  latis, 

»fl«H.  fferi).  itoMB.  6   (1898)   207. 


Hosted  by 


Google 


SPICIUGIUM    FILICtiM    I'HILll'I'lNBNSUlJI.  185 

margins  oiiinino  dentatis,  dentilnis  brevis.*iiiiis  a]H?rtts,  syiiaiigiis  1  iiiiii. 
a  margins  remotis  noii  eontiguis  brevihiis  1  mm.  Inngis  oblongis  8-locii- 
laribuN.     Colore  dilute  viridi-pluiiibeo,  nervis  cgn'gio  pdliicidis. 

hliNUANAO,  DiNtrict  of  DavHO,  Mount  A|ifi  (1455  Copehind)  October,  1!I04, 
sit.  1,550  m. 

»i).   Marattia  vest  ta  n    np 

Aiiiph  taudice  i '>  (in  eras  a  ->par  nilrbnmn  i  Imst  i  ii  tiili- 
atque  squamis  ovatis  flacOidis  1  cm  loiigis  it  0  5  cm  latis  ininonbui 
et  angustionlnis  mixtis  '-cabro,  rhachibiis  nifofuscii  suprLinis  ochracoo 
rufis  opaci'5  ct  abunde  cum  costis  squami'i  laiiLeolati'i  brunnois  squamii 
lisque  fibrtllosw  vestitis  pinnts  oblongis  70  cm  et  ultra  longis  30  cm 
iatis,  pttiolo  7  cm  longo  praetlitis,  la^i  attenuatis  acuminatis-  pmnuli^ 
petioIatH  cd  10  cm  rtmotii  20  cm  ot  iiltri  ionnH  15  tm  bitis  bai-i 
attenuatis  pinnula  terminali  prieditis  pinnulis'"  ilternis  valde  (2  5 
cm.)  remotis  ba'ii  articulatis  inhmis  brevissime  subpLtiolulativ  basi 
acute  cuncatis  aeummatis  9  cm  longis  12  mni  latis  lanccolati  marginc 
omnino  dentatis,  dentibus  patentibus  apcrtis,  ncrvis  eons]»ieuis  fere  3 
mm  remotn  nigns  '-implicibus,  sons  mimitis  remotis  oblongis  1  mm. 
longis  ochraceis  5-loeularibus  subclausia.  Tcxtura  firmiter  sod  tonuiter 
ehartacta,  colore  supra  obscure,  jnfra  pallide  viridi,  opaco. 

MiKHANAo,  District  of  Davao   Mount  Apo   (1179  Copclatul)   April,  H)04. 

A  species  peculiar  in  its  axial  parts  being  not  polislieil  or  shining  but  dull, 
dark  colored,  roufjb,  and  with  tiumerou'  scaics.  The  den  I  i  dilation  is  very  open 
ind  the  a^nangia  are  smaller  than  in  any  other  speciea  known  from  the 
Arcliipelago 

100.   Marattia  Ternatea  DeVriese  et  llarting  Monog.  4.  t.  3.  IQ. 

Cliartacea  fore  coriacca  laevissima,  pinnuHs  petiolulatia,  pctioJis  squa- 
mulosis,  planta  caetcrum  glabra,  rhachi  ochraceo-plumboa,  pinnulis  baei 
eunoato-ovatis,  acutis,  lanceolatls,  12  ad  20  cm,  longis,  2  ad  S.4  cm,  latis, 
minute  dcnticulatis  et  ob  marginem  inflexum  fore  intcgris,  nervis  valde 
remotis  (ultra  2  mm.)  ochraceis,  sjnangiis  remotis,  oblongis,  ultra  3 
mm.  longis,  15-locularibus,  1.5  mm.  a  margine  remotis.  Colore  supra 
obscure,  infra  palidissime  viridi. 

Luzon,  Province  of  Bataan,  Mount  Mariveles  (2082  Borden)  September  to 
December,  1904;   (1110  Whitford)  May,  1005. 

In  this  Bpeeies  the  piniue  are  larger  than  in  any  other  one  known  from  the 
Archipelago,  their  borders  in  part  nearly  entire  and  in  part  dentate. 

ANGIOPTERIS  HotTm. 

Anyiopteris  offers  in  a  still  greater  <iegree  than  Marattia  the  lack  ot  palpable 
differential    characters,    and   the   differences    between    the   various    forms,    quite 
distinct   to   the   practiced   eye,   are   difficult   to   diagnose   properly.     I   believe   it 
possible  to  distinguish  tlie  following  species; 
5*744 3 
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101.  Angiopterii  cartilagidens  Christ  in  Bull.  Herb.  Xoii^s.  6   {V.mH}  207. 
Luzon,  Province  of  Benguet,  Baguio  ILoher),  alt.  1,400  m. 

One  of  the  most  sliarply  dofined  species,  cliarHCteriKrd  by  its  <ieiilati(iii,  tii-itiiri! 
and  scales. 
Endemic. 

102.  Angioptoris  similiB  l're-1  in  DpV  rie«  et,  Harting  Moiioj;   Maratl    IT 
Mindanao,  LakB  Lanao,  Camp  KeithUy    (116  Wia    Clemens)     Jamiarj     inftS 

A  Bpociea  with  thinly  papyriceoui  te\ture  shining  pal  green  the  neives 
recurrent,  slender,  slightly  visihie  tie  'cri  sni'jll  rjiik  brown  close  to  tl  i 
margin,  the  pinnules  large,  18  cm  long  21  nim  broad  the  teeth  prominent  only 
at  the  sterile  apices. 

103.  Angiopteris  anguEtifolla  I'rosI  l-x  DeVrJe«o  i^t  Ilarting  Mojiog.  Maratt. 

Luzon,  Province  of  BaUan,  l.ainao  River  (37!tl  Merrill]  January,  1004.  Nb- 
OBOS,  Gimagaan  River  (ICS'J  iVhitford)  May,  190(1.  Mindanao,  lAke  l^nao 
(Mrs.  Clemens)  April,  ISOC:  Province  of  Surigao  (240  BoUter]  April,  1!I06: 
District  of  Davao,  Todaja  (1469  Gopeland)  October,  1904. 

This  seems  to  be  the  most  widely  distributed  species  in  the  Aiohipelago,  and 
was  first  collected  by  Cuming.  It  is  distributed  from  Annam,  leg.  Gadiire,  to 
Formosa,  leg.  Pawie,  south  to  the  Sunda  Islands. 

104.  Angiopteris  eaudata  DcVriese  et  Harting  Monog.  Maratt.  20. 

Luzon,  Province  of  Benguet,  Mount  Tonglon  {Loher)  April,  liJ06;  Kagiiio 
(5126  OuTTim)  August,  1906;  (5930  Mlmer)  March,  1904:  Province  of  Lagima, 
Mount  Maqiiiling  (hoher)  June,  1900. 

Pinnules  strongly  narrowed,  the  upper  ones  8  mm,  broad,  very  gradually 
narrowed  into  the  long  pointed  apes.  The  pinna;  resemble  those  of  Pieris 
ImtgifoUa  Linn. 

105.  Angiopteris  pruinosa  Kze.  Schkuhr  Suppl.  1:  t.  91. 
Neobos,  Gimagan  River   (1G52  WUtford]   May,  1906. 

Fronds  bluish  white  beneath  quite  similar  in  color  to  those  of  Lonuiiiu  ylauca 
Blume. 

CHRISTENSENIA  Maxon. 

106.  Christeneenia  Cuminglana  n.  sp. 

Onmium  reliquarum  formanim  adhuu  cognitarum  mininja,  rhizomate 
,  crasso,  brevi,  carnoso,  radieoso,  foliis  approximatis,  junioribus  subfasci- 
eulatis,  etipite  usque  ad  14  cm.  longo  cum  eostis  nervisque  rufostramineo 
furfuraeeo,  fronde  tarn  simplici  ovata  breviter  acuta  basi  subcordata 
8  ad  13  cm,  longa  3  ad  6  cm,  lata,  repanda  aut  grosse  dentata,  quam 
tripartita,  pinna  centrali  late  ovata  11  cm.  longa  5  cm,  lata  acuta  longe 
et  angusfe  cuneata,  lobato-repanda,  pinuis  lateralibus  adnatis  valde  ina«- 
qualibus  poatice  cordato-auctis,  autice  anguste  cuneatis  9  cm.  longis  3  cm. 
latis,  nervis  manifestis,  ca.  10  utriuquo,  rectis  patentibus  interstitio  ca.  1 
cm.  lato,  facie  superiorc  laevi  inferiore  albida,  stomatibus  rotundia  dense 
tecta,  laevi,  synangiis  vix  1.5  mm,  latis  (deciduis  aut  immaturis)  brunneis 
inter  nervos  biseriatis,  ca.  4  pro  serie.     Textura  modice  succulenta. 
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Mindanao,  Province  of  ZamboniigH,  San  Uiitiiun  {Gopcland  s.  ii.)  Marcli,  1D05, 
alt.  200  to  G60  in. 

All  tlie  other  specie's  of  Christcnsenia  (hnulfufna)  known  to  iiie  lia\e  tlic 
lateral  pinnic  ratlier  stroniifly  pptiolcd.  [}fVne^c  mid  Hatttng  have  indicated  in 
their  Monogrit]>li  of  the  Manittiacene  14,  that  tlie  haitlfuesta  found  bv  Oummg 
in  the  Philippines,  which  v/an  coiisiderablj'  smaller  tlian  tlic  othrr  known  forms 
might  petbajiB  prove  to  be  a  distiont  Bpecies  In  oompansnn  with  ipecimen*  from 
Assam,  leg.  K'ng;  Selangur,  leg.  Kidley ;  lata  leg  Racxboyskt  and  Sumalra, 
leg.  Schneider,  the  specimens  from  Mindanao  an  nry  rodiieod  The  fertile 
frond  is  often  simple  and  when  it  is  tripartite  the  IoIhs  an,  ]  nied  at  IIil  base, 
not  petiolate,  and  vpiy  unequal,  whitish  heneatii 

BOTRYCHIUM   'm\ 

107.  Botrychium  lanuginosum  Wall.,  var.  nanum  ii.  var. 

Luzon,  Province  of  Bengutt,  Bugias  (1S48  Copelimd)  October,  1!K)5,  alt.  1,550 
m.,  with  the  large  form. 

T,ikp  our  European  Boiryohivm.  this  largi!  fipecicn  has  al.so  a  dwarfed  form, 
about  17  cm.  high,  the  fertile  frond  with  its  stipe  about  10  cm.  high. 


SITPPLKMKNT. 

Ileie  re  f  vo  forn  ■!  1  itl  erto  eoi  founded  &<*  Ibp  diunt  coadltnatti  \\  II  o 
\en  as  4  mm  tar  um  S»  wl  ich  it  a  ver\  different  West  Indian  ape  le^  Kii  r 
I  carelul  examination  and  comparison  with  other  apecimenH  of  the  Malayan  nd 
viler  Asiat  e  area    I  Lin  ind  eate  tie  1  llowing   liagnostic  point-i 

Aspldium  coadunatum  Wall.  Cat.  377  non  Houk.  ct  (.rev.  U.  til.  2)2. 
Sagenia  J.  Sm.  Hook.  Journ.  Bot.  4:  1S4.  Presl  Epimel.  60. 

Stipite  rufo  ^laberrimo  liiccntc,  basi  sqiianiie  ovatiB  aciitia  0.5  tin.  longis 
flacci<lis  brunneis  eparao.  Eachi  laevj  luciila  flavido-rufa.  Pimmlifi 
ovato-lanceolatis  acutis,  lobis  late  ovatis  obtusis  sive  subacutis.  Faeiebus 
pilis  albidie  brevibus  pubescentibiia,  marginibiis  ciliatis.  Nervis  ad  mar- 
ginem  protensis,  aervulis  luteo-b runnels  tenuibun  abunde  anastomosan- 
tibua,  nervulis  inclusis  elavatis  frequentibua.  Colore  laete  yirente,  textura 
diaphana.     Indusio  orbiculaTi-roniformi  inargine  pallidiore. 

Luzon,  Bontoe,  Sagada  (1899  Copeland)  :  Province  of  Rizal,  Bosoboso  (1033 
Kamos ) . 

A  common  species  in  tropical  Asia. 

Wynaad  Malabar  leg  Biptneil  ■  Aramalavs  Provi  nee  of  Madras  leg  Beddfime  ■ 
Mercara  Coorg  I  100  1200  m  leg  R  chter  K  o  Beeling  Burnia  leg  Brands 
Ceylon  leg  Mall  \umian  1(«  Hc»»ji  10341  10354  Szetchien  Mount  Omi  leg 
WiJonb^  6      'Vit     Plewa  Ri  ei    le^   Moore    Ta!  iti   leg   Radeond 

Asp  d  um   Malayens«  n    sp 

Stipite  opaeo  \ix  subnittnte  brunt  ei  Hbi  s"|uain  s  al  1  cm  longie 
lanceolato  su!  ulatis  rigilis  atrot runneia  taeterum  cum  rachi  aquamis 
Setaceia  atritih  plus  m  iiii«  lense  vesttta  Rachi  fere  opaca  fusco-aut 
olivaGeybtraminea  ]  innulis  Inceolato-angustatis  cauddtis  lobis  acutis 
ovato-lanceolatia  giDShe  dentatis  Facieb i  fere  laevibus  nee  ciliitis 
Colore    sifi.e    gr   en  aiit    atrovinli     texturi      1 1  *      Ntrvia    laterahbii 
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ad  marginem  protensis,  nervulis  nigrjs  crassis,  solummodo  secus  costas 
anastomosantibus,  nervulis  inchisis  clavatis  raris  aut  nullis,  paroc  indusio 
brunneo  peltato. 

Luzon,  Laguna  Province,  Majayjay  (LoAer)  18!)1;  Kataar  PniTinei",  Lhhiho 
River  (19S!>  Borden,  217,  1306  Copeland)  ;  northern  [.uion  (Warburg).  Mm- 
»ANAO,  Todaya,  DavHO  ( 146S  Copeland). 

I  have  the  same  species  from  Malacca,  Jolior,  leg.  Ridleji  lOHiO;  Singapore,  leg. 
Hoxe  (1804). 

Aspidium  melanorachis  liak.  Journ.  Boi.  IR8H.  Nejihmdium.  :S15  Sar»ivak, 
Borneo,  leg.  Hose  is  very  near. 

Differt  squamis  atropurpureis  linearibua  flaeddis  fluxuosis,  rachi  cos- 
.  tisque  atropurpureis,  fronde  ampliorc,  faciebus  tlonso  pubescent ilius,  soris 
magis  nunierosis,  irregulariter  sparsis  nee  stricte  biseriatie,  luinoribus, 
indusio  tenui  grisco  niox  evanido,  nervi  valde  anastoniosaiitibus,  nervulis 
inclusis  raultis. 

Diplazium  vestitum  Preal  Egiimt;].  87,  184!).     Hook.  ic.  ii.  40. 

Dy  comparison  witii  Hooker's  figure  of  Cuming's  specimen  from  l^eyt*,  1  have 
identified  as  this  apecies  tlie  plant  found  by  Loher  at  Mabacal  and  Angilog, 
Rizal  Province,  Marcii,  1006.  It  is  very  much  larger  than  the  one  represented 
by  Hooker;  but  all  the  details  correspond  perfectly,  especially  the  axial  parts 
covered  with  scales  and  furfuraceous  down.  The  lateral  nerves  and  the  sori 
converge  in  the  sinus  between  two  lobes,  but  they  do  not  touch  before  the  sinus. 
The  stipe,  which  attains  the  size  of  a  finger,  is  rough  with  small  warty  projections. 

The  same  plant  from  Celebes  leg.  Koorders  1698C. 

I  distinguish  this  from  the  foim  which  1  have  identified  in  Bull.  Herb.  Boiss. 
VI.  19M,  1001,  with  D  kmttktanum  (Bak  )  Diels  by  the  shorter  sori,  which 
touch  somewhere  before  the  siniL'<  by  the  rough  scaly  rachis  urmed  like  the  costic 
with  sharp  prickles  and  bj  the  more  truncate  lobes  I  have  this  from  Ceylon, 
leg.  Wail.  38/275,  from  Celebes  Bojong  leg  ^arbutg  15314,  Harasin  108,  and 
from  New  Guinea   Satt«ll>erg   leg   Weinland  1800 

I  must  say  that  these  two  forms  are  exceedingly  similar  and  aj)pear  almost 
like  one  specific  type  in  the  wider  sense.  DiplaiHum  doUchosartim  Copel.'  is  inter- 
mediate between  D.  veatittim  Preal  and  D.  Smithianum ;  the  sori  are  those  of  the 
former,  but  the  imperfect  pubescent  covering  and  the  truncate  lobes  are  as  in  the 
second. 

'New  Phil.  Ferns,  I.  c.„  151. 
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THE  PHlLIPPiNE  SPECIES  OF  DRYOPTERIS. 


By  H.  CiiRisT. 

{Basel,  SiBitzerlnnd.) 


Some  time  ago  Mr.  Elm&r  D.  Merrill,  Botanist  of  the  Bureau  of 
Science,  Manila,  sent  nio  all  the  Philippine  material  of  the  genus 
Dryopleris  from  the  herbarium  of  that  institution,  in  order  to  give  nic  an 
opportunity  to  prepare  a  claBsified  list  of  the  species  found  in  the 
Archipelago.  The  collection  contains  many  of  Cuming's  plants,  and  a 
large  number  of  specimens  collected  by  the  American  botanists  since 
the  occupation  of  the  Philippines  by  the  United  States.  In  addition 
to  the  above  material  I  have  also  received  from  Dr.  E.  B.  Copeland 
a  notable  collection,  and  Mr.  Loher  has  had  the  kindness  to  furnish 
me  with  an  additional  and  very  interesting  collection,  supplementary 
to  the  one  he  sent  me  in  1897  and  which  was  the  basis  of  my  work 
"Filices  Insularum  Philippinarum."'  Since  the  publication  of  the  above 
paper  some  important  works  of  Dr.  Copeland  have  notably  advanced 
our  knowledge  of  the  ferns  of  the  Philippines.  In  his  Polypodiacew 
of  the  Philippine  Islands,*  Dr.  Copeland  admits  CO  species  of  Nephrodium, 
compiling  the  descriptions  of  all  the  species  credited  to  the  Philippines, 
even  of  those  species  of  which  he  had  not  seen  specimens.  In  my  present 
paper  I  have  not  attempted  to  account  for  all  the  species  of  the  genus 
that  have  been  credited  to  the  Archipelago  by  various  authors,  but 
have  considered  only  those  of  which  specimens  are  before  me.  In  a 
group  so  difficult  as  Dryopteris  and  so  subject  to  diverse  interpretation, 
it  appears  to  me  that  the  latter  treatment  is  the  surest,  even  if  com- 
pleteness is  sacrificed. 

I  have  limited  DrpopterU  in  the  sense  of  Christemen's  Index  Filicum; 
that  is,  excluding  Pleocnemia  and  Sagenia  and  treating  only  Lastrea 
(including  Phegopieris)  and  Nephrodium  proper  (including  Gontopteris, 
MesochlaeTM  and  Menismmt).  As  the  Philippines  are  particularly 
rich  in  species  and  forms  of  Dryopterii,  the  task  of  treating  all  the 
species  was  sufficiently  arduous.  In  regard  to  nomenclature  I  have 
followed  Ckrislensen's  Index   Filicum   and  accepted  the  generic  name 

'Bull.  Herb.  Boisa.  6   (1898)   127-154;   183-210. 
'Govt.  1Mb.  Publ.  28  (1H06)   18-32. 
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Dryopteris,  in  spite  of  the  sacrifice  of  personal  opinions  and  in  spite 
of  being  obliged  to  discard  names  that  have  been  in  constant  use  for  a 
century  and  which  are  known  to  all  botanists. 

Nowhere  else  is  the  type  of  Nephrodium  with  anastomosing  veins  so 
diversified  as  in  the  Philippines.  There  are  in  the  Philippines  forms 
with  very  narrow  pinnse,  and  some  special  characters  are  found  in  the 
species  of  this  region  more  often  than  in  those  of  otiier  parts  of  the 
world.  These  characters  are:  Pinnte  attenuated  toward  their  bases, 
the  lower  ones  deflexed,  the  pinnae  degenerating  into  auricles  at  tlie  base 
of  the  frond,  sometimes  abruptly,  sometimes  gradually.  In  other  equa- 
'torial  regions  species  with  these  characters  are  rather  rare.  In  tropical 
America,  Dryopteris  sagittata  (Sw.)  is  almost  the  only  known  species 
of  the  group  where  the  frond  is  abruptly  reduced  at  the  base,  the  lower 
pinna!  being  represented  by  auricles,  and  D.  refracta-  (Fisch.  &  Mey.) 
is  one  of  the  rare  examples  of  a  species  with  deflexed  pinnse.  The  Ma- 
layan region  offers  the  most  frequent  examples  of  species  presenting 
the  two  last  characters,  for  example  D.  sagittifolia.  {Elume)  of  Java, 
hut  even  in  the  Malayan  region  such  species  do  not  approach  in  number 
those  of  the  Philippines. 

There  is  in  the  Philippines  a  tendency  to  "insular"  reduced  types 
which  is  rather  interesting.  These  reduced  types  elsewhere  are  rare, 
and  abnormal.  The  irregularity  and  reduction  of  the  fronds  and  even 
the  dimorphism  of  the  fertile  fronds  is  normal  in  Dryopteris  canescens 
(Blume)  as  found  in  the  Philippines,  and  D.  glandulosa  has  analogous 
tendencies.  These  variations  do  not  as  yet  appear  to  be  constant,  and 
they  offer  some  subspecies  and  varieties  of  doubtful  value,  which  are 
discussed  later  under  the  two  above  species.  In  the  Archipelago  more- 
over are  analogous  variations  in  other  genera,  for  example  the  singularly 
stunted  forms  that  are  grouped  under  LeptochHus  hcteroclitus  (Presl) 
{Acrosiichum  flagelliferum  Wall.),  and  some  species  of  Pteris,  such  as 
P.  ensiformis  Burm.,  and  P.  heteromorpha  Fee,  In  the  West  Indies, 
Cuba,  Jamaica,  Porto  Eieo,  Santo  Domingo,  etc.,  analogous  insular  form?^ 
are  found  in  Polystichtim,  Fadyenia,  Sagenia  and  especially  in  Dryopteris 
repians  ((Jmel.)  which  there  offer  multiple  reduced  forms.  I  am  sure 
that  the  very  prolonged  isolation  of  these  archipelagoes  plays  some  role 
in  the  occurrence  of  these  variations,  although  it  is  not  possible  at  present 
to  specify  just  what  this  influence  is. 

The  wonderful  variations  of  Dryopteris  canescetis,  which  are  found 
in  other  parts  of  Malaya  (Celebes)  only  as  rarities,  but  whicli  are 
developed  in  the  Philippines  into  a  bewildering  series  of  forms,  appear 
to  me  to  throw  some  new  light  on  the  "aberrant  forms"  of  the  old 
school  of  pteridologiets.  By  the  variations  of  Dryopteris  canescens, 
which  present  an  unbroken  and  insensible  transition  from  a  true  Neph- 
rodium  to  a  plant  entirely  achrostichoid  af  to  the  sori,  the  affinity  of 
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Leptochilvs,  Gymnopteris,  Polybotrya,  Egenoljia,  Stenosemia,  and  Cae- 
nopteris  with  Aspidium,  in  a  broad  sense,  appears  to  me  to  acquire  a  new 
support;  and  what  is  more,  although  perhaps  in  the  cases  where  it  ha? 
not  yet  been  possible  to  find  the  aspidioid  type  of  all  acrostichoid  plants, 
it  is  probable  that  the  aspidioid  type  has  not  bu('n  i)reaerved  or  that  it 
has  been  so  modified  as  to  be  unrecognizable.  Be  that  as  it  may, 
for  Stenosemia  one  must  admit  the  immediate  descent  of  Pleocne.mia 
membranifolia  (Dictyopteris  Chattagramica  Clarke)  as  Beddome  lias 
asserted.'  Likewise  I  now  connect  iny  Gpnnopteris  Bonii '  from  Tonkin, 
directly  with  Aspidium  repandum  Willd,  The  contention  that  "Aeros- 
tiehum"  is  only  "Aspidium"  with  reduced  fertile  pinnfe,  appears  to  me 
to  be  better  established  than  ever.  Is  this  a  step  in  advance  in  the 
development  or  a  degeneration  V  The  example  of  Dryoptetis  canescens, 
where  the  incontestable  deformation  of  the  pinna;  both  fertile  and 
sterile,  is  accompanied  by  the  acrostichoid  formation  as  to  the  soriferous 
parts,  appears  to  me  to  point  strongly  to  the  latter;  that  in  to  say, 
an  aberration  and  weakening  of  the  type,  which  one  can  scarcely  call 
only  teratological,  because  the  influences  that  have  caused  the  changes 
are  unknown. 

OBSERVATIONS. 

1.  In  my  Filicea  Insularum  Philippinanim  ^  I  have  noted  Aspidium 
Fauriei  var.  elatius  Christ  and  A.  grammitmdes.  Both  helong  in  Athy- 
num,  with  aspidioid  sori,  as  is  the  case  with  Athytium  oxyphylliim  which 
is  found  in  the  Philippines  with  absolutely  aspidioid  sori. 

3,  In  his  Polypodiaceffi  of  the  Philippine  Islands,"  Copeland  includes 
Nephrodium  aspendum  (J.  Sm.)  Copel.  The  species  was  based  on  No. 
(>3  Cuming,  Polypodium  asperulum  J.  Sm.,  and  the  specimen  in  the 
Herbarium  of  the  Bureau  of  Science  is  to  me  Microle.pia  speluncae 
(Linn.)  Moore,  with  submarginal  eori. 

3.  Copeland '  admits  Nephrodium,  rugulosum  (Tjahill.)  Copel ,  hut  to 
me  the  plant  indicated  is  Hypolepis.  Species  of  Ilypolepis  with  the  son 
more  or  less  intramarginal  give  rise  to  some  doubt  as  to  their  proper 
disposition.  There  is  a  form  in  the  Philippines  which  has  a  rhizomt 
often,  if. not  always,  creeping,  which  is  generally  a  good  character  of  true 
Hypolepis  and  which  indicates  the  relationship  of  that  genus  with 
Pteridium.  Tliis  form  was  considered  by  me  at  first  as  Dryopteris 
setigera  (Blume)  0.  Ktz.,  and  later  as  Aspidium  vile  Kunze,  of  Java, 
with  which  it  has  a  great  resemblance.  It  has  been  collected  on  Mount 
Apo,  Mindaniio,  by  Copeland  (No.  1463)  October,  1904,  and  on  Mount 

=  Suppl.  Fems  Brit.  Ind.  48,  40. 
'Bull.  Herb.  Boiss.  II  4:  010. 
'Bull.  Herb.  BoUs.  6   (18881   193. 
'QoDt.Lab.  I'ubi  28  (1905)  25. 
'  L.  c.  26. 
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Arayat,  Luzon,  l>y  the  Bolster  {Nos  79,  98  )  The  rhizome  seems  to  be 
very  slightly  creeping,  the  son  are  submargiiial  at  the  anterior  base  of 
the  lobes  and  the  texture  of  the  plant  is  rather  thin  and  not  coriaceous 
as  in  specimens  of  Aspidiujii  vile  from  Ja\a  leg.  Raciborshi.  After 
examining  the  material  at  present  available,  I  do  not  consider  that  this 
tloubtful  species  can  he  referred  with  certainty  to  Dryopteris. 

4.  Aspidium  varium  Sw.,  is  to  me  a  Polysiichum,  and  for  this  reason 
this  Chinese  type,  which  is  also  found  in  northern  Ijiizon,  is  not  con- 
sidered in  the  foilowing  list; 

DRYOPTERIS  Adanaon. 
I.  NEPHRODIUM   (including  ^fesl>chtaena,  Ooniopleris  and  Afcniscium) . 

1.  Dryopteris  megaphylla  (Mett.)  C.  Clir.  Ind.  Fil.  (1905)  277.  Aspiditim 
megaphyllTim  Mett.  Ann.  Lii)^.  Bat.  1  (1804)  233.  Aspidium  pennigerum  Bliinie 
R^num.  (1828)   153.     Nepbrodium  pennigerum  Beilii.  Uandb.   (1802)  73. 

Haud  male  quadrans  cum  specimine  Javanico  a  Racihorski  lecto  et 
detcrminato,  conf.  Raciborski  Pterid.  Buitenz.  190,  sed  planta  Mindana- 
ensis  gaudet  rhizomate  erecto,  radicibus  multis  simplieibus  et  stipitum 
fasciculatorum  basi  oriundis  suffulto,  quum  Raciborski  plantae  Javanicae 
rhizonia  repene  stipifes  que  remotos  attribuat.  Beddome  recte  monet 
"Caudex  erect." 

Mindanao,  District  of  Davao,  Todaya  (123C  Copeland)  April,  1004;  Province 
of  Zamboanga,  San  Ramon  {Copeland)  March,  1(105. 

Mai  ay  a. 

2.  Dryopteris  truncata  (Poir.)  O.  Ktzc.  Rev.  Gen.  PI.  2  (lfi!)l)  814.  Polypii- 
dium  trunmaium  Poir.  in  I^m.  Encyel.  5  (1804)  534. 

Nervis  (!  utrinque  quorum  3  ad  3  junetis,  lobis  rotundatis  aut  convexe 
truncatis. 

Luzon,  Province  of  Laguno,  Pagaanjan  (1995b  Copela-nd)  February,  1906; 
Loa  Bafioa  {Alberlo)  May,  1905;  I'rovlnce  of  Bataan,  Mount  Mariveles  (391 
Topping)  May,  1904;  Province  of  Benguet,  Baguio  (4948  Curran)  August,  1906. 
Mindanao,  Province  of  Zaitilxian)^,  San  Ramon  (1674  CopeUind)  Marcli,  1905. 
Basilan   (S8  DeVom  d  Hooner)   April,  1903. 

Malaya. 

3.  Dryopteris  abrupta  (IJIumo)  O.  Ktze.  Rev.  Gen.  PL.  2  (1891)  812. 
Aspidium  abTuptum  Bhime  Enmn.  (1828)  lri4.  Nfphnidium  abrupttim  Hook.  Sp. 
Fil.  4  (18G2)  77.  (.  S-il.  B. 

Nervis  utrinque  quorum  4  aut  5  junetis,  lobis  horizontaliter  aut  eon- 
cave  truncatis,  apice  denticulatis, 

Mindanao,  Province  of  Zamboanga,  San  Ramon  (Copeland)  February  to 
March,  1905. 

Malaya. 

Scarcely  more  than  a  subspecies  of  the  preceding. 

4.  Dryopteris  adenophora  C.  Chr.  Ind.  Fil.  (1905)  251.  Kephrodiam  hirsv- 
turn  J.  Sm.  in  Hook.  Journ.  Bot.  3  (1841)  412;  Hook.  Sp.  Fil.  4:  70.  (.  HO,  non 
Don,  nee  Bory. 
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Luzon,  Province  of  Bntjian,  Mount  Mariveles  (4l!l  Topping)  May,  IIMM;  (1312 
Wkitford)  Joniiary,  1905:  Province  of  Taynlmn,  Mount  linnajno  (llflS  iVhilford) 
October,  1!)04:  Province  of  Zaiulwles,  Mount  Pinatnlio  [Lohi^)  Fehruary,  IftOU: 
MiNDoBo,  Baco  Eiver  (27(1  MrOn-iior)  Mny,  IM.'i.  Neuroh,  Cining^inn  River 
(1G58  Whitford]  May,  1006. 

I'liilippines  and  CclebPS. 

5.  Dryopteris  ferox  (Blumc)  O.  Ktze.  Rev.  Gen.  PI.  2  (Ififll)  S12.  Anpidium 
/.T03!  Blunie  Enum.   (1828)   153. 

Liizorf,  without  locality  (172  Cuming)  "(lonioptcrii  aspcra  J.  Sm.  I'olypodtum 
aaperum  Roxb,  in  lierb.  Linn.  Soc."  /.  Kmith  in  Hook.  Journ.  Bot,  3  (1841)  300: 
Province  of  Benguet,  Sablan  ((i232  Kbnirr)  April,  1004;  Haguio  (320  Topping) 
January  to  Febiuary,  l!103:  Province  of  Cavite,  Mendez  Nuilei  (13fi6  /Hiinguhal) 
August,  lOOG.  MiNDoao,  Baco  River  (237  McGregor)  May,  11)05.  Minhanao, 
Zamboanga  (1578  Vopeland}  \W5;  I^ke  Lanao,  t'amp  Keithley  (107n  Mrs. 
Ol^mena)  January,  1000. 

Malaya. 

Var.  caJvescenB  n.  viir. 

Pustulis  ot  setiK  iixialibuw  fere  livniiidis. 

Mindanao,  Province  of  ZanilioanBa,  San  Ramon  (1721  Coprland)  1005,  alt, 
800  m. 

0.  Dryopteris  Todayen«l«  n.  sp. 

Rliizoinate  oblique  crccto  supra torraneo,  radieoso,  paueoa  (ea.  3) 
stipiUs  emittcnte,  fore  nudo  atnilinmneo  digiti  crassitic  Stipite  crasso 
fere  digiti  nunorift,  ^olido  gnsco  brunneo  nwlo  aut  paucis  squamulis 
ImtLolati^  brunneis  parce  obsito  40  cm  longo  fronde  70  cm.  at  ultra 
longa  20  cm  lata  oblongo  aiuminata  pinnata  veraus  basin  vix  atteimata 
-,fd  abrupt?  sccus  stipittm  utrtKjut  latere  in  8  ad  10  auriculas  brevee 
ludimentanas  tran'-iunte  rhachi  brunneo  griaea  puberula,  piniiia  eoii- 
fortis  sessilibus  40  ad  55  utrinque,  baai  subcallcis  tuncato-euneatis 
submaequalibus,  caudato  acuminatis  11cm  longis  basi  11  mm  latis  usque 
ad  mediam  partem  lucisis  ala  utnngue  3  mm  lata  relicta,  lobis  eonfertia 
ca  45  utrinque  lanceolate  acuti«  valde  falcatis  3  mm  longis  2  mm.  latis, 
nervN  tcnuibue  nou  proniinulis  7  ad  8  utrinque,  areolam  unam  costalem 
forniantibus,  aocundis  in  binum  aeutum  exeurrentibus,  caeteris  liberie, 
facie  infenorc  pulKtrula,  suptrioro  glal)ra  oxceptia  coptuhs  tostulisque 
adpresse  piloBi""  ions  niinutis,  brunneis  me<]ii8,  mdusio  parvo  reniformi 
brunneo  integro  puivemlo  Textura  flaecide  berhacea,  colore  atroviridi. 
Differt  a  D    fjuncata  lobis  falcatis  profundi  on  bus,  ner\iaque  pluribus. 

Mindanao  District  of  Davao  Todava  on  tlie  slopes  of  Mount  Apo  at  1,200 
m  alt  (14(11  Copeland)  October  lt04  Neobos  (iimug^an  Riier  (1058  Whil- 
fold)  May  19O0 

A  specie^  of  large  eize  tlie  frond  abiuptly  narrowed  at  the  base,  the  stipe 
Hitli  nnmerouH  small  auriculate  pinnse  the  loben  narrow  the  lower  surface 
slightlj  pubPHient  tlie  nervules  forming  one  costal  areola  the  son  very  small, 
the  color  a  very  daik  gr^en  A  similar  plant  but  (he  iitipe  without  auricles, 
IS  represented  hi  No  607  Copeland   from  Davao 
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7.  DryopteriB  Mindanaensis  n.  sp. 

Ampld,  fronde  deorauin  non  attpnuata  imdique  puberula,  uno  doiibuave 
nerviis  jimctis,  indusio  nhato  ab  omnibus  formis  e  \i(.initate  D  para^ttiuie 
etiam  a  D  lahpinna  (Haute)  inagnitiidine  lobisque  elongatis  dibting 
uenda  indusio  citiato 

Rhi/omate  uti  vuletur  repente  aiit  \alde  obliquo,  Mils  reniotis  biud 
fascKulatiB,  stipite  30  cm  loiigo,  rufo-phimbeo  pennae  ansennae  i.r'js 
aitie,  uti  tota  plante  brevissime  puberulo  aulcito,  basi  squamis  ov^tl'! 
acuminatiB  ^  cm  longis  brunneis  opaois  vestito,  frimde  70  cm  Innga  40 
cm  lata  ova  to- acuminata  m  caudam  longani  meieara  protraita,  ba*i 
baud  ant  vix  attunuata,  pmnis  utnnque  lb  SS  intra  apitem  patentibus, 
raodice  approXimatis,  sessihbus  basi  baud  attenuatiB,  20  cm  longie, 
S  6  cm  latiscaudato-acnminatis  usque  ad  mediam  partem  inter  margmem 
et  ootitam  mcisis  lobis  ca  45  ad  50  utrinque,  pectinato  confertie,  subfal- 
catis,  obtusi<<  sed  mncronulatit  7  5  mm  longis,  4  5  mm  latie,  sinu  fero 
nnllo  interjecto  costis  nervisque  stramineis,  denae  ct  albido  puberuli=! 
nenis  10  ad  12  utrinqne,  simphcibui  co^talibuB  aut  etitm  secundH 
junctifc,  sons  5  ad  8  utnnqup  1  mm  lati'-  rotiindia  dilute  brunnei* 
mdusio  flactidu  gri'^eo  ciliato  Te\tura  lierbatia  colore  laete  (irente 
opaco, 

Mindanao,  District  ot  Davao  (607  Copeland)   1904. 

8.  Dryopteris  inviaa  (Forst.)  0.  Ktze.  Rev.  Gen.  I'l.  2  (1891)  fil3.  Poly- 
podiam  invisum  FoTst.  Prodr.   (1786)  81. 

Luzon  Province  of  Bpnguet  Baguio  (CB73  Elmet)  June  1  )U4  lAr\wAN 
(Iflragua)   Point  Separation  (824  Vmrill}  Fpbruir>    19lJt 

Polyneiii 

A  species  «til]  n  ore  pubescent  than  tie  [receding  and  i  tliid  oi  ne  1  ilf 
smaller  fronds  somewhat  abrupt  below  bj  the  pmnx  gradiiilly  be  oniing  atiorter 
but  without  auriiles  the  pmnte  aomenhat  distant  narrow  tie  lobe>"  tiiangular 
the  texture  more  coiiaeeous  flie  color  a  light  \eIlowi9h  green  Nerves  forinmjr 
one  are<la  the  sori  larger  bro«ni>ih  the  sporangia  hairy  I  have  identified  tlie 
above  specimens  «ith  this  species  after  the  description  gi\en  by  Baker  in  Sjnopsi* 
Fihcum  290  under  Aepftrodiunt  imutsum  (  arruth  Copeland  in  his  Pohpodnceoa 
of  the  Philippines  30  aeeeptH  this  species  aid  repeats  Baket  s  desiripfcion  with 
a  slight  modification  son  in  rows  elo«e  to  the  midribs"  while  Baker  aaja  son 
midway  between  the  mi  Iril  and  edge  the  lattei  l>eing  the  case  with  >  ir 
specimma  Baker  alw  saya  comn  on  in  tl  e  Polvnesian  Islands  I  have  but 
one  <<pecimen  from  the  Silomon  Islands  Kg  Beti.) e  ulieh  agiees  well  uith  the 
description  but  in  uhich  the  ba><e  of  the  funl  is  abrupt  not  nanowed  and  uitli 
one  auricle  on  the  stipe       V  tritical  'pecies 

1  Dryopteris  cucullata  (Blume)  Aspidwm  cuculUitam  Blume  Fniim  (1828) 
IBl      DryoptPTts  untta  O   Ktze   Rev   Gen   PI    2  (1891)   811 

LL70N  without  locality  (254  tumtng)  Nephrodtum  cantscens  PresI — Aipt 
dtum  eanescBTts  Wall,"  J.  Sra.  in  Hook.  Journ.  Bot.  3  (1841)  411.  Province  ot 
Rizal  (2690  Ahem'a  collector)  January  to  March,  1905;  Province  ot  Benguet, 
Twin  Peaks  (6468  Elmer)  June,  1904:  Province  of  Nueva  Kcija,  Carranglang 
(284  Merrill)  May,  1902:  Province  of  Tayabas,  AtJmonan  (662  Wkitford)  Au- 
gust,  1904.     Cebu    (28,  29   Barrow)    May,   1904.     Mindanao,   Province  of  Zam- 
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bonnga,  (1575,  1575a,  1575b  Cope/aiid)  1905;  District  of  Davoo  (390  CopeUnui) 
Marcli,  1904;  Santa  Cruz  (218  DeVore  d  Hoover)  April,  1903;  Mount  Apo  (378 
DeTore  d  Hoover)  May,  1903. 

Malayan  region  to  the  Seychelles. 

It  is  impossible  for  me  to  follow  Ghriatenseu'a  Index  in  treating  tliis  species 
as  D.  -unila  and  renewing  tlie  confusion  that  lias  exsisted  for  a  limg  time  regarding 
iWepkrodiitm  atiilum  R.  Br.  {  =  Dryopteris  goiigylodcs).  Hlumc'a  name  is  here 
accepted  for  tlu  species      There  la  a  limit  even  to  the  virtiiei  of  prioritj  ' 

Var,  mueronata  (J  Sm  )  Nephtodtum  mudon^tum  T  'mii  in  Ttook  Tonrn 
Bot.  3  11841)  412 

Inter  tjpuni  ct  N  calloivni  (Bl )  intermedia.  N  cuaiilaio  typico 
major,  pmnis  S  cm  et  ultra  latis,  ner\i?  utrmque  plus  minus  13,  quorum 
6  junctia,  sons  mmutii  submarginalibus,  pmnis  mfimis  versus  basm 
anguatatii,  mhertione  pmnarum  callo&a,  oiiinio  pubcrula  N  raUosmn, 
rnagnitudme  et  glabntie  diffort 

Luzon,  without  locality  (182  Cuming  nee  268|.  Minhanao,  [-ako  Lanno, 
(!iimp  Keitiitey  (107  Mrs.  Cfemens)  January,  1900. 

10.  Dryopteris  arlda  (Don)  0.  Ktze.  Rev.  Gen.  PI.  2  (1801)  HI2.  Aspidium 
onduni  Dfn  Irodr   Fl   Nej  al    (1S25)  4. 

Luzon  Irovince  of  NuHva  Ecija,  Carranglang  (283  Merrill)  May,  1902: 
Province  of  Benguet  Trinidai  (312  Topping)  January,  1903.  Mindoro,  Baco 
(879  Memll)  4pril  1903  Mindanao,  District  of  Davao,  Davao  (447,328 
Vopelamd)  March  1904  Province  of  Zamboanga  (1676  Copekt-nd)  1905:  Lake 
Lanao,  Camp  Keithley  (Mrs   Cleo  ens)  January,  1906. 

No.  27!l  Gumttig  Nephrodium  mucrmatum  J.  Sm."  appears  to  differ  from  thia 
species  in  its  pinnte  being  moit,  strongly  hastate  at  the  base  and  in  being  more 
strMiglj  villous  Dryoptens  arida  of  the  Philippines  is  usually  more  strongly 
villous  and  the  pinnas  are  si  orter  and  more  distant  than  in  the  form  found  in 
India   (Dehra  Dun    leg   BUinfotd) 

Mala>  1 

n.  Dryopteris  gongyloides  (Sclikulir)  0.  Ktze.  Rev,  Gen.  PI.  2  (1891)  812. 
Asjiidiuni  ^l1  kul  r  Krvpt   289      Ivephrodium  unitum  R.  Br. 

Luzon  without  li>ca1it\  (259  Guming)  "Nephrodium  unitum  R.  Br."  J.  Sm. 
in  Hook  Journ  Bot  3  (1841)  411:  Province  of  Cagayan  ( 133bis  HoUter)  July, 
1905:  Province  of  Nueia  Ecija  Carranglang  (283  Merrill)  May,  1902:  Province 
of  Bntaan  Mount  Mariveles  (1231  Borden)  June,  1904.  Mindanao,  Province  of 
Zamboanga   San  Ramon  (Copf.land)  March,  1905. 

Tropics  of  both  hemispbere"?   al  far  north  as  Algeria. 

12.  Dryopteris  hispldula  (Dene.)  O.  Ktze.  Rev.  (5en.  PI.  2  (1891)  813. 
Aspidium  finpiduium  Dene  N)uv  Ann.  Mua.  3:  346. 

Luzon  without  locality  (268  Gnming  nee  182),  "Nepkrodiam.  mufrronatum 
,1.  Sm."  in  Hook   Journ   Bot   3   (1841)  412. 

Cum  plmta  Bomeciiii  a  cl.  Niewenhuis  lecta  exaete  convenit,  sed 
minus  lum  apeciminibus  aliter  eollectis. 

A  specimen  from  Bagnio  Proiince  of  Benguet,  Luzon  (5108  Curran)  August, 
1906,  appears  to  me  to  be  intermediate  between  Dryopterii  basllariH  and  D. 
hispidula 

Borneo  ind  the  Plilippnes     lis  other  distribution  in  Malaya  uncertain. 
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n  Dryopterjs  basilarrs  (I'reall  (  fhr  Ind  Fil  (lOO";)  254  \  ephrodium 
hniilire  PrW  Epim  Dot  (1^4*))  258  nomen  ^ephrodtum  philipptnense  Bak 
Anil   But   5   (1801)   127 

Tina  species  is  taie  of  the  mcHt  distinct  most  important  and  nnwt  widpl^ 
distributed  of  the  genua  in  tlie  Philippines  and  is  ellaractenzed  In  BoJtr  a-* 
follows 

Rootatock  and  complete  stipe  not  seen  Frond  oblong  ianeeoHte  bipinnatifid 
2  3  ft  long  1  li  ft  broad  moderately  firm  glalnous  rncliis  naked  Pinn-e 
lanceolate  aeumimte  8-9  in  long  J  in  broad  cut  down  leas  than  half  w  ly  to 
the  taoliis  into  oblong  ertcto  patent  lohes  }  in  broad  lower  pinnfe  not  d«aifed 
*eina  simple  8-9  jugife  Son  medial  indu^ium  firm  glabroua  pciaistent 
Near  arbuscula   but  lower  pinnte  not  gradually  dwarfed 

It  was  tn  specimens  Nos  10  H4  and  338  C«m»n<r  that  Baker  based  hia 
imperfect  description  and  of  these  I  liaie  before  mc  a  specimen  of  the  second 
number  Based  on  tins  number  and  the  abundant  material  eolkLted  by  the 
American  botanists  in  tl  e  Philippines  the  following  detailed  description  is  giien 

Khizomate  obliquo  suberecto  valtle  radicoso  crasso,  foliis  subfaeciculatis 
(4  aut  5)  stipite  liasi  sulcato-dilatato,  squamis  aubulatis  usque  ad  3  cm. 
longis  brunneis  e  basi  lancoolata  filiformi-elongatis  vestito,  nifostramineo, 
glabra  lucente,  tereti,  basi  pennae  cygni  crassitie,  4a  cm.  longo,  froiide 
usque  ad  C6  cm.  longa,  30  cm.  lata  late  ovata  acuminata,  piunata,  basi 
abnipte  terminata,  pinnis  infimis  baud  abbreviatis,  sed  stipite  utrinque 
8  aut  10  auriculis  obtusis  rudimentariis  remotis  instructo,  pinnis  altcrnis 
erecto-pab^ntibus  numerosis  sessilibus  aut  brevissime  potiolatis,  pinna 
terminali  saepius  valde  elongata  aut  baai  bifida,  pinnis  lateralibus  approxi- 
matis,  ea.  35  utrinquo,  14  cm.  longis,  1  cm.  latia  caudato-acuminatis  lan- 
ceolato-linearibus,  basi  antiore  recte  truncata,  posteriore  semicordata, 
marginibus  lobatis  usque  ad  tertiam  partem,  lobis  decumbentibus  3  mm. 
longis  oblongis  subobtusis,  costis  pallidis  manifestis,  nervis  5  ad  8  utrin- 
que, infimis  aream  unam  formantibus,  soris  minutis  mediis  5  utrinque, 
indusio  griseo  persistento.  Colore  brunneo-viridi,  textura  subcoriaeea 
rigid iuscula,  plants  glabra. 

Luzon,  without  locality  (84  Cvniing)  "Nephrodium  cavdicutalum  Prcsl"  J. 
Sm.  in  Hook.  Journ.  Bot.  3  (1841)  411:  l*ro¥inee  of  Rizal,  Antipolo  ((.'uerrero) 
June,  1903:  Province  of  Cagayan  (103,  175  Bolster)  August,  1905:  Province' of 
Bataan,  Mount  Mariveles  (407  Topping)  May,  1904;  (6666  Elmer)  November, 
1904;  (224,  225  Copeland)  February,  1904;  (371,  108  Whitf<>rd)  June,  1904; 
(2554  Merrill)  June,  180,1:  Province  of  Toyabaa,  Sampaloo  (12759  Warburg): 
Province  of  Benguet,  Baguio  (4916,  4946  Currcm)  August,  190G:  Province  of 
Cavite,  Mcndez  Nullez  (1304  Manguhat)  August,  IflOO:  Province  of  Isabela, 
Malunu  {Warburg).  Mindanao,  Davao  (G37  Copctand)  March,  1904:  Province 
of  Zamboanga  { \GS5  Gopeland). 

Widely  distributed  in  the  Philippines;  endemic, 

14,   Dryopteris  Luzonica  n,  sp. 

A  species,  resembling  the  preceding,  and  like  it  widely  distributed  in  Luzon, 
but  well  characterized  by  its  very  thin  texture,  bright  green  color,  its  pinna 
horizontai,   in   rather   remote   pairs   and   dilated  at   the   base,   the   lobes   obtuae. 
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oitm  truncate,  tlie  pinnfe  strongly  elongaiCTl  iiltii  a  flliforni  apex,  tlio  apex  of  tlie 
frond  ratlier  piiinatiHd  anil  teriuiiiatcii  by  one  piiinu,  tlie  stipe  having  generally 
one  or  two  pairs  of  auriclea.  I  sliall  content  myself  with  indicating  here  the 
characters  l>y  wliieh  it  differs  from  Dryoplcria  basilnris; 

Basi  Htipitis  squamis  ik'istitutis  aut  iiiiiiuUti  brevtbuH,  Ktipito  graeili 
se<}  pinnis  infimis  ahl>rL'viatiiii,  ct  Btiplto  aiirk'iila  una,  rariiis  pliiribiis 
instructa,  flavostramineo,  frondo  acuiuinat)  apRe  pinnatihila  niintis 
abrupte  terniinata  piiinis  reniotioribus  mferioriljus  inediiisqiie  liortzonta- 
libus,  opiJositis,  basi  antiee  ct  postico  dilatatii  quasi  utrmqui.  stipulatiB, 
lobis  brevioribus  apicc  truncato-obtusis  iivl  abruptis  et  dcnticulatis,  tex- 
tura  diaphano-k>nui,  norvis  plorumque  5  sons  ochracfis  indusio  tenuis- 
sinio  niox  cvanido,  colore  dilute  s 


Luzon,  Province  of  Rizul,  Boaolioso  (1083 /fntniw)  July,  1!)0«;  {»n  Foxworthi/) 
January,  1906;  Antipole  (Guerrero)  June,  li)03;  {Ijohcr)  March,  11)00,  March, 
1893:  Province  of  Uataan,  Mount  Murivelea  (12;li)  Bordai)  June,  11)04:  Province 
of  Cavite,  Mendez  Nunez  (1289,  1302  Mtmguhat)  August,  IBOO:  Province  of 
I^guna,  Loa  Baiios  (I,oher)  January,  lUOti;  Mount  Maquiling  {Loher)  January, 
1006;  Pagsanjan  (1995a  CopeUmd)  February,  11)00;  (514  Tapping)  lilOi:  Prov- 
ince of  Batangas,  Mount  Malarnyat  (20O2  Copeland)  February,  1900;  Provincf! 
of  Ca^yan  (120  Bolster)  July,  1905:  Manila  [Rolhdauacher)  1807  in  Herb. 
Monae:   Province  of  laabela,  Malunu  (11577  Warburg), 

Var.  puberula  n.  var, 

Rhachi  costis  et  nervis  puberulis. 

Luzon,  Province  of  Cagayan,  Taliug  (175  Holster]   August,  11)05. 

Var.  polyotJB  n.  var. 

Pinnis  latioribus,  basi  l(i  mm.,  breviue  acuminatiB,  et  stipite  usque  ad 
baain  auriculis  numerosis  (ca.  20  utrinquc)  vestitis. 

Luzon,  Province  of  Rizal,  Montalban  (5004  Merritl)  March,  1000.  Mindanao, 
Province  of  Zamlioanga,  San  Ramon  (1571  Gopeland)  December,  1!I04. 

n  Dryopter  s  parasitica  (Linn.)  0.  Ktze.  Rev.  Gen.  PI.  2  (1891)  811. 
FoU/podun   po  osjfcun   Linn.  Sj/.  PI.  (1753)   1000. 

Liz  N  tlout  locality  (83  Cuming)  "Nephrodium  molle  R.  Br."  J.  Sm.  in 
Hook  Journ  Bot  3  (1841)  412,  Province  of  Rizal,  Bosoboso  (1084  Ramos) 
Jul}  1000  Pro  nee  of  Tayaltaa,  Malieboi  (Ritchie)  May,  1903;  Atimonati 
(8  O  ego  y)  A  gust  1904;  Province  of  Laguna,  Pagsanjan,  (1995  Capeland) 
February,  190B.  Mindanao,  Province  of  Zainboanga  ( 1C05  Copcland)  1905: 
District  of  Davao  (607  Copeiand)  March,  1904.  Palawan  (Paragua)  Ewiig 
River   (720  Merrill)  February,  1903. 

Tropics  of  both  hemispheres. 

Var.  falcatula  n.  var. 

Biffert  a  typo  pinnis  inferioribus  oppositis^  refractis,  basi  antiee  eti- 
])«latis,  segmentisque  profundius  incisis  falcatis  acutioribus,  aliter  typo 
conformis.     An  Nephrodium  molliiuiculum  Wall.  Cat.  ? 

Mindanao,  Province  of  Zamboanga   (1677  Copeiand)   1905. 
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16  Dryopteris  procurrens  (Mett  )  0  Ktie  Itoi  Ceii  I'l  2  (ISDll  SI" 
isptdfum  jn  ocvi  rens  Mett    ^nn   Lugd   Bat   1     231 

Luzon  Province  of  lagiina  Ptg^anjan  (1903  topelund)  1  eliriiary  1101 
Proiince  of  Rizal  Bowl«oso  (1094  Ramos)  July  1906  I'lOMnoe  ot  Bitaan 
Mount  MarivpJes  (226  13>»9  Coptland)  Jeliiuary  August  1904  tULio-^  (5S9 
IfFiriH)  Deoember    1002      Mikdah^o  Piovmee  of  Zamboanga  (1691a  CjptldJidl 

Malaya 

Prom  repeated  examinations  of  niateiml  liom  the  Philippines  I  have  -not  hecn 
able  to  determine  with  certainty  tbe  torin  ilescribed  bv  HooKt  SvnopsiB  2')2  in 
VejjArodvum  lattpwna  as  that  Hptciti  13  leprtsented  b^  specimens  fitm  IIi  r  gkong 
and  Tonkin   (leg   (.adidte) 

17  DryopterPs  heterocarpa  (Blume)  O  Kuntzc  Rei  (en  li  2  (l''91|  ''IJ 
FolypodiV/m  heterocarpum  Blume  Enun     (H^^)    KiS 

Luzon   Province  of  Laguna   Mount  Macjuilmg  (2027  foptlaiid)   Manh    1906 
Sunda  Islands 

18  Dryopteris  caneseens  (Blum.)  C  rhr  Ind  (1905)  216  Polypodtam 
canesi'ens  Blume  Fnum  (1828)  IfiS  Ojmnogramnte  (•wiescwB  Blume  til  Jav 
93   t   40     Aspidtum  canesoens  Christ   Ann   Jard   Bot    Buitenz    15'     130 

The  PhilippinPH  share  with  Celebes  a  plurality  of  forms  ot  this  species  interttit 
ing  beeiuse  of  the  numerous  more  or  less  insular  forms  into  which  it  is 
divided  I  refer  the  reader  to  what  I  have  said  regarding  it  in  Ann  Jaid  Bot 
Buiten-org  1  c  where  I  haie  ah  wn  its  affii  it(  to  the  group  containing  J" 
porosifica  ot  whieh  tt  appears  to  be  t  weekly  dtrned  spetiea  wexklv  derived 
beeauBP  of  its  generally  reduced  dimensions  the  induBium  tiequently  latliing 
and  its  son  irregular  but  aloie  all  m  the  variation  in  the  form  ot  the  fronds 
which  present  ill  forms  of  pinnse  from  those  linear  and  elortiJrated  to  those 
%ariouBlj  eut  lobed  and  dilated  m  a  most  bizarre  manner  and  flnallj  in  the 
dimorphism  and  narrowneis  uf  the  fertile  fronds  nhich  have  iiiulIi  don^atcii 
stipes  and  the  piniite  so  narrowed  that  the  son  lose  their  distinetnesa  and  form 
a  mass  which  entirely  covers  the  narrow  fertile  pinnie  m  this  latter  respect 
resembling  those  of  Egenolfia  appendioulata 

In  Celebes  I  have  distinguished  three  f(rms— iwpftrodiformis  «liieh  i«  scireely 
dimorphous  gymnogrtmimoides  with  the  fertile  fronds  somewhat  reduced  and 
acTostichiAd^s  with  the  fertile  pinnT  narrowly  linear  For  the  species  ns  it 
occurs  m  the  Philippines  this  distinction  does  not  ouBice  and  it  ii  ncLCiarj  to 
distinguish  a  large  number  of  forms  somi  of  yhich  have  acquired  the  lalue  of 
subspecies  or  perhaps  in  son  e  cases  of  species  Tliest  foiras  I  charicterize  is 
follows 

"Var  lobatum  n  var 

'^tatura  mmoie,  stipite  longiore  (30  cm  frondi^  30  cm  )  (.iiinis  ininiis 
numero'-is,  lationhus,  lobi'*  latioribu'-  p'jiK.ionbu"  profundi  on  bus  ner\is 
flexuo^is,  interdiim  irregularibua  aream  unam  co«tilpni  formaatibus 
pubescentia  'ienaiore  grisea  imprimis  costa"  nervoqup  tL^pnte  et  sons 
indusiis  carentibus,  sappe  ir regular! ter  elongatis 

Luzon  Province  of  Pizal  Mabacal  (Loker)  March  IDOb  Pi  im  ce  ot  Btn 
guet   Baguio  t  ISSb  Copelimd)  Noiember   1005 

Java  Celebes 

This  variety  more  or  less  resembles  the  large  form  figured  by  Blume  and 
approaches  a  small  D  paranttca  but  the  stipe  is  relatiidy  longer  20  cm  the 
frond  29  cm  the  pinnie  less  numerous  longer  the  lobes  longer  and  more  numerous 
and  more  deeply  divided  the  ner\es  very  undulating  firming  ont  costal  areola 
pubescent 
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Var.  degener  u.  var. 

Rhizomate  elongate  sulirepentc  luiinis  ovati'-  -.aejin  ohovatis  ba^i 
attenuatis  ol)tiisisBiniis,  obtuse  creuato-lobati-.,  apire  froiidih  tlongato 
lato  obtuse  lobato,  pmm'.  storilibus  breviu'*  (fi  cm  )  fertilibus  sa<>pp  longiub 
(usque  ad  25  cm  )  stipitatii,  pinni^  fertilibus  remotis,  «oris  irrpgularit«r 
sparais  plus  minii'!  rotundis  Tota  plants  a  20  tin  usque  «d  4i  cm 
alta,  textura  crasaiuscula,  colore  obscuic  ftre  atrovindi  pubescentia 
imprimis  rhacheos  den^a,  stngo^a  brunina 

Luzon  Province  of  Eizal,  Angilog  {Lohcr)  ^cbllul^y  lllOB,  llic  larger  form, 
Montalban  {Lohetj  Miuch    lOOfi   tlip  smallpr  form 

This  IB  an  accentuated  lanatmn  (f  the  normal  foini  tfic  lenj^li  of  the  merely 
tobcd  apet  and  tie  pino'e   acarteh  loarseh   cren  Up   giving  tlie  plant  a  singular 

Var   eubsimplicifoira  n   \ar 

•^mallpr  cliitinguiaht  i  from  the  pri  cedmg  U  its  one  distinct  tirininil  ilongateii 
pinna  nearly  entire  and  in  thp  lateral  pinnEe  being  very  tlightly  developed  and 
auricle  like 

Luzon   Province  of  Tajabai   (Infanta)    {I'ii  ^^hltford)   September    1004 

10.  Dryopteris  diverslloba  (Preal)  n.  subsp.  Nephrodiam  divcrsilobum  Presl 
Epini.  (1840)  47;  Mett.  Aspid.  100.     Goniopteris  asymmetrica  F6e  Gen.  253. 

Ehizomate  debili,  elongate,  plua  minus  repente,  stipitibus  plus  minus 
fasciculatis  fere  caespitosis  aut  subsolitariis,  debilibus  flexousis  8  cm. 
longis,  fronde  oblonga  10  cm.  longa,  7  cm.  lata,  pinnata,  pinnis  subpe- 
tiolatis  rhombeis  aut  lata  ovatis  obtusis  aut  in  apiccm  lanceolatuni 
prolongatis  5  usque  ad  7  utrinque  4  cm.  longis,  2.5  cm.  latis  basi 
saepe  attenuatis  sive  hastulatis  aut  subcordiformibus,  crenatis,  apice 
lobatis  lobis  valde  irregularibus,  brevibue  et  usque  ad  3  aut  3  cm.  longis, 
laneeolato-obtusis  2.5  mm.  latis  mixtis.  Apice  frondis  saepe  lato,  valde 
elongate,  lobato;  pinnis  fertilibus  vix  contractis,  saepe  apice  aolummodo 
sorifero,  soris  minutis  exindusiatis  numerosis  irregulariter  sparsis  rariter 
seriatis  saepe  elongatis.  Tota  planta  griseo  pubescente,  textura  herbacea, 
colore  dilute  viridi-griseo. 

Luzon,  Province  of  Niieva  Visoaya,  Quiangan  (162  MeTrill)  June,  1902: 
Province  of  Rizal,  Mabaeal  [Loker)  March,  1906;  northern  Luzon  (11011  War- 
burg) 1888.  Negbos,  Gimagaan  River  (83  CopeUmd)  1S04.  Mindanao,  Province 
of  Zamboanga,  San  Ramon  (1547,  1774,  1754  Copeland)  November,  1904,  April, 
May,  1905:  Province  of  Misamia,  Mount  Maiindang  (4fil3,  4710  Meama  & 
Hvtchineim)  May,  1906:  District  of  Davao  (698  Copelani)  March,  1904: 
Province  of  Surigao   (252  Bolster)   April    1006 

Apparently  common  and  wideh  distributed  in  the  Philippines    endemic 

Thi^  19  a  form  of  the  D  oonesvens  group  but  so  accentuated  and  at  the  same 
time  ao  witelv  distributed  (it  ahould  be  one  of  the  moat  common  ferns  in  the 
\rchipela„o)  that  it  should  be  recognized  as  a  subsj.ecieB  A  smail  plant  almost 
turf  forming  with  elongited  weak  and  often  running  rhizomes  the  fronds  not, 
or  but  little  dimorphous  the  pinnte  few  short  broad  noarlv  square  and  very 
irregularly  lobed  the  lobes  aometimes  short  ani  obtuse  sometimea  greatly 
elongated      Tie  specimens  mth  the  elongated  pointed  pinnie  have  the  appearance 
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of  a,  Huflicipntly  distinct  Npecics,  l)ut  often  tlie  Inn);  and  uliort  piiinip  are  found  on 
the  same  plant.  The  frond  in  often  tenninatcii  liy  a  siingle  simple  pinna,  liut  some- 
times it  is  pinnutilid.  Tlic  pinnte  are  aliglitlj'  petloled.  somewhat  liustate  and 
slightly  cordate  at  tlic  base,  slightly  iobeii  toward  the  baatf,  but  nearly  always 
with  some  strongly  elongated  and  unequal  lobes  toward  the  apex  which  is 
abruptly  truncate.  Tlie  alipc  is  always  alender  and  flexuous,  about  8  em.  long, 
the  frond  about  10  cm.  long,  the  lateral  pinnjc  -')  to  7  on  e«ch  side,  4  cm.  long, 
2.5  cm.  wide,  the  terminal  one  H  to  10  em.  long.  The  sori  are  small,  very 
irregular,  sometimes  few,  sometimes  very  numerous  often  occupying  only  tlie 
terminal  part  of  the  frond. 

Var.  acrostic  ho  ides  |J.  Sni.)  Ncphrodiitm  acrosti^vides  J.  Sm.  in  Hook. 
.Tourn.  Bot.  3   (1841)   411;  Chriat  Ann.  Jard.  Bot.  Buitenz.  15'  (189R)   130. 

The  sterile  frond  is  more  or  less  that  of  D.  dircrsiloba.  but  the  fertile  frond 
is  very  long  stipitate  and  the  pinn^  are  strongly  reduced  in  widtli.  approaching 
those  of  Oymnopteris  and  Ugenolfia.     T«o  subvarieties  are  distinguishable: 

Subvar.  rhombea,  n.  suhvar. 

Frondis  fertilis  stipite  dehili  fle.\uoHO  valdo  floiigato,  lamina  7  em. 
longa,  pinnis  5  utrinque,  apice  frondis  elongato  lobato  acuiiiinatn,  pinnis 
rhomboideo-lanceolatis  usque  ad  lincarihus,  subpotiolatie,  basi  truncatis, 
obtusis,  crenulatiR,  8-4  mm.  latia,  soris  confortis  aut  seriatie  aut  omnio 
confluentibua,  areola  una. 

Sterile  pinnie  with  the  form  of  those  of  D.  diversiloba.  tlie  frond  with  the 
stipe  12  cm.  long,  the  fertile  frond,  including  the  stipe  25  cm.  long,  the  atipi' 
being  about  18  cm.  long. 

Luzon,  without  locality  (149  Cuming);  Province  of  Rizal,  Bosoboso  (10S4 
Homos)  July,  1906:  Province  of  Bataan,  Mount  Mariveles  (3130  /Merrill)  Oc- 
tober, 1903;  (Gopeland)  August,  1904;  (6153  Ldberg)  July,  1904:  Province  of 
Tayabas  (Infanta)  (784  Whitford)  SepteuLber,  1904.  Mindanao,  District  of 
Davao  (603  Copetand)   March,  1904. 

Philippines  and  Celebes. 

Subvar.  lanceola  n.  subvar. 

Differt  a  praecedwite  pinnis  stt'rilibus  lanccolatiM  itiarginc  fore  integris 
apice  obtuKis  aut  aeutiueculia,  apicc  frondis  valde  elongato  fere  caudato, 
areola  una  huic  inde  duabus. 

Luzon,  Province  of  Bataan,  Mount  Mariveles  (250  Copeland)  January,  1004: 
Province  of  Ri^al  1 140  Foxtcor/hy)  January,  1906.  Neobos,  Gimagaan  Kiver 
(IfiOO  Whitford)  May,  190S.  Mindanao,  Province  of  Zamboanga  (Copeland) 
1905. 

A  specimen  from  San  Kamon  (Copeland)  April,  1905,  olTers  the  maximum 
reduction,  the  fertile  pinna  being  reduced  to  a  width  of  2  mm.,  and  the  sori 
accordingly  having  the  appearance  of  a  string  df  beads  as  is  the  case  in  specimens 
from  Celebes  leg.  Sarasin, 

20.  Dryopterls  acromanes  n.  sp. 

Ehizomate  brevi  crasso  radicoso,  foliis  fasciculatis,  stipite  rufo-aut 
plunibeo-stramineo,  tenui,  15  ad  30  enj.  Ii>ng6,  fero  nudo,  fronde  oblongo- 
acuniinata,  17  cm.  longa,  9  cm.  lata,  pinnata,  pinnis  ca.  7  utrinque 
infra  apiceme  longatum  lobatum,  pctiolulatis,  basi  lata  truncata  sed 
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pinnis  infimis  basi  attenuatis  ot  deflexis,  baud  abbreviatis,  piiinis  obovatis 
sive  rlionibeo-elongatis  4.5  em.  longis,  3  cm.  Jatis  versus  apicem  latissimifi 
ad  mediam  laminam  sive  ultra  incisie  lobis  ovatis  rotund ato-obtusis  3 
cm.  latis  ca.  8  utrinque,  versus  apieeiu  pinnae  reptnte  elongatis,  fronde 
fertile  eonformi,  nervis  ca.  8  utrinque  aream  unani  costalcm  forniantibus, 
soris  magnis  brunneis  rotundis  ultra  1  mm.  latis,  in  lobis  subniarginalibua 
{lamma  media  «oris  de^tituta)  brunneis  e\indu-iati-  FatiLbu'^  tenuis 
sime  puberulis,  textura  herbacea,  colore  obscure  viridi 

Luzon  Province  of  I^aftmia  Mount  Mnquiling  (LoAer)  April  11)00  Province 
of  Eizttl    Ampaht  (/ofter)   April    1900 

No  51  Cunitnjj  Pvlypod'um  adfine  Reinw  in  Herb  Ilurciiu  of  Science 
afiproachea  Laker's  specimenB  cited  aboip  except  that  tlie  son  iin.  not  eonfiiieil 
entirelv  to  the  lobes  anil  are  less  morpiinal 

In  many  respects  similar  to  D  canescens  var  Uibatum  but  the  nccresceuce  of 
tlie  pinnse  toward  the  apex  and  the  increamng  length  of  tUe  lolies  toward  tin 
tips  of  the  pinnse  is  more  aeeentuated  The  aori  are  taige  iiiarKinal  bordering 
the  lobes  in  a  single  series  and  the  piniit  has  not  the  harshness  and  urnvixh  color 
thit  distinguishes  D  canescens  ao  that  the  present  form  can  Uurdlv  be  referred 
t^  the  preceding  as  a  subxpecies 

21     Dryoptens  Kiphioides  n   sp 

Rhi?3mate  obliquo  ripinto  stipitibus  dtlulibus  ^alk  ipproviiiiatis 
numerous  aequilongr*  30  cm  longis  rufostranimcis  fronde  pmnata  20 
cm  longa  11  cm  lata  late  ovato  elongata,  ad  basin  vix  atttnuata,  pinna 
termmah  10  cm  longa  basi  aut  libera  aut  pmnis  latcralibus  valde 
abbreviatis  vicma  iive  connata,  13  mm  lata  acuminata  lanccolata  crcnata 
pinnis  lateralibus  4  aut  'i  simililius  aed  band  ultra  7  cm  longis,  ncrvis  ( 
rariu'i  4  omnibus  junctn,  sons  panels  minutw  exindusiatii  tota  planta 
parce  grieeo  pubescente,  textura  herbacea,  colore  griseo-viridi. 

Mindanao,  Province  of  Zamboanga,  San  Ramon  [CopeUjmd,  8.  n.)  April,  1005, 
alt.  800  m. 

A  species  of  the  D.  caneacena  group,  remHikable  by  its  very  elongated  falcate 
.   pinnffi  which  are  not  reduced  toward  the  base  of  the  frond  and  but  slightly  lobed. 

22.  Dryopteris  Merrillll  n.  sp. 

Hhizomate  erecto  radicoso  crasso,  foliis  fasciculatis  numerosis,  stipite 
rufofitramineo  flexuosa  vix  pennae  corvinae  crassitie  basi  squamulis  mini- 
mis ruguloso  aliter  nudo  {rachi  facieque  frondis  parce  puberulis)  18  ad 
20  cm.  longo,  fronde  ovato-oblonga  acuminata,  20  ad  39  cm.  longa,  12 
em.  lata,  apiee  elongato  lobato,  pinnata,  pinnis  confertis  patentibus 
infimis  interdum  reductis  et  deflexia,  egrcgie  petiolulatis,  falcato-lanceo- 
latis,  acutis,  6  cm.  longis,  13  mm.  latis,  basi  verticaliter  truncata  egregio 
hastata,  antice  plus  minne  aucta,  pinnis  dentato-serratis  dentibns  d£cum- 
bentibus,  nervis  goniopteridis,  pinnatis  inter  costam  marginemque  areas 
4  ad  5  formantibus  quaque  area  nervulum  liberum  porrectura  includento. 
Fronde  fertili  longius  stipitata,  pinnis  angustioribus  magis  remotis. 
Adsunt  pinnae  fertilee  6  mm.  5  mm.  et  2  mm.  latae!     Soris  confertis 

64744—^4 
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4  ad  5  S(*riati«  aut  confluentibus  minimi'-  Imninpis  ntiindi      \  iidu  i  itis 
Textura  herbacea  colore  laete  virenti 

Palawan  (742  Sfl2  FaxitortKy)  March  Apnl  IIWC  MmnANAo  I'roMiice 
of  Sungao  Surigao  (2fi  BoUter)  Marcli  1906  the  latter  very  sitiull  ibout  2i 
cm   1  i|^li    lesembling  a  specimen  fruiii  Borneo  leg   Ridlry    1001 

Ihis  presentH  the  appearance  of  a  well  estrtlJuhed  «ppeies  It  is  Imgi  fSHClc 
ulate  uitli  a  delinitely  extablinhed  ilimorphiini  and  is  readily  t ■cogni/ablc  \y 
its  nuinerxis  pec-Linate  lanceolate  pinns  sti)  itnte  and  manifestly  linstate  at 
the  I  lie  tit  HHiiea  formmg  several  iieolnf  In  "onie  reipeets  it  resciiiMcs 
Egetiolpa  appendirulala  and  night  be  ni-ttiken  fni  tl  it  species  e\cept  that  the 
base*"  of  the  pinnie  are  equal 

23  Dryoptens  Phllipplna  (Presl)  L  (li  Ind  hil  (1005)  2H4  I'kyK 
matiiim  phihppmum  Presl  Fpiin  (i'i4'))  14  iMsUra  rxii/ua  I  '^ni  in  Hook 
Journ.  Bot.  3   (l)t41)  412. 

Luzon,  without  locality  (251,  272  Cuming):  Piovince  of  Riml,  >fontallmn 
{Loher)  March,  lOOfi.  Mindanao,  Province  of  ZanilioftiifTu,  Snn  Ramon  (1706 
Oopeland)    1905:   Province  of  Surigao   (307,  327  IMster)   May,  Jiuip,   1000. 

This  is  a  reduced  form  of  D.  l^errillH  with  olituse  pinnu?,  more  ainiple  venation 
»nd  the  pinns  nuriciilate  only  anteriorly, 

24.  DryopteriB  microloncha  n.  i^p. 

Vani  rhizomatc  trieso  oblnjiio  atr  I  rimmM>  nidicnfio  foliii  nimieiosis 
fa«i.iculatis  Ktipite  rans  squamiilis  brunneis  spaisn  rutostriiiiinoo  '  ad 
!  cm  longo  tenni  rhathi  straiiiinei  parte  furfiiracca  plmta  alitor  nuda 
tronde  oblonga  IC  ad  34  cm  longa  4  ad  d  cm  lata  acuminata  tt  m 
longam  ciispidcm  lobatam  cxciirrentem  versus  basin  sensim  aunculis 
>l)tuR]=!  rctundati'i  domuin  ■»  aiit  i  mm  longis  et  latii  detrcicpntc  pmni" 
(a  1,3  iitrinque  niedus  3  cm  longis  0  6  cm  latis  lesailibua  e  basi  hastu 
lata  si\e  utrinqup  sed  antite  magis  annculata  sensim  aeuminatr'*  vix  ad 
tertiam  liminae  partem  incmi  lobulis  truncatiB  neriis  in  lobulis  parn 
pinnatiB  mfimis  irrLgulariter  jimctis  ^orin  niiiiieroMb  mmiitia  Irunncis 
rrregulanter  tri  eriatis  imdiisio  atrobruniieo  orbitulari   j  er  it-tente 

I.BYTE  (317  Cuming)  "ffephi-odiutn  enudicittatvm  Preal"  J.  Sni.  in  Hook. 
Journ.  Bot.  3  (1841)  411.  Luzon,  Pi'ovinee  of  Rizal  (Hi  h'ojfimirlhy)  .lanuary, 
1900;  Morong  (1381  Ratnoi)  August,  1900:  Province  o(  Cavite  (1304  Manijubat) 
August    1006 

A  small  plant  resemblinK  O  imbotnenns  (Willd  '*p  PI  5  22a  iiptdium) 
but  even  xmallei  than  that  npeciea  with  numerous  obtiiEie  auriclcn  on  the  stipe 
nairow  pinns  «hich  are  scareelv  incised   and  n 


25  DryopteriB  polycarpa  (RhinLC)  Aipidtum  polycarpant  Bliime  Lmiin 
(1«28)   156      J/esocftloCTia  po/i/curp«  Redd   Ferns  Brit   Ind   SuppI    n 

Sauar  (327  »  Cummo)  1SJ6-40  Ihe  interrogation  point  cnnceins  onh  the 
number  in  CHmtnijs  selies  and  not  the  plant  itself  the  identity  of  wliith  is 
incontestable 

I  do  not  consider  that  the  elongnted  sort  and  their  arrangement  in  horizontal 
lines  merits  the  generic  separation  of  this  form  as  in  all  other  respects  it  is  a 
true  \  f pArodtum 

Malay  a 
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20.  Dryopteris'chamaeotaria  ti.  subsp. 

KliiKomate  sulirepente,  stipitilms  approximatis,  tt'iiuibus,  tleMiosia,  lH 
art  13  cm,  longis,  parce  puherulis  et  squamis  pallirte  fuscis  subiilatis 
ipar«is  rufostraniineis  fronde  ovata  H  cm  longa  "  Pin  liita  iiingna 
pinna  libera  ovato  acuminnta  basi  gro'' c  1  hatti  I  nil  lon;:^  3  cm  lata 
Urminata  3  vel  3  pmnis  lateralibus  utrinquc  alteriiis  pttiolulatis  su 
j)remis  artnatis  =!m]ilLlus  sive  valcit  redutti''  \ato  uit  rhomlco  nbtiisis 
mrvig  pinnatis  4  areolae  iiikr  costdin  margmonique  finnantibus  sons 
fere  1  mm  latia  rotundis  usque  id  "i  pro  lobo  utroqiic  to^tiilac  latere 
uti  v]deter  efindusiatis  rhachibus  facKbiiwpR  minute  puberuhs  textun 
lierlacea   colore  laete  virpnti 

Luzon,  Province  of  B«taRn,  Lnmao  River,  Mount  Mariveles  ( 1369  WUtlford) 
Sfjitember,  1S05;   (387  Toppini/)  Mny,  IfKM;   ((1!)70  fJImcr)   N<ivember,  ]!>M. 

A  small  deformed  plant  coniipeteil  witli  tlip  type  of  /),  Olaria,  aniilogoua  to 
tlie  relationBliip  between  D.  ditiergiloba  and  /).  crincacws,  an  insnliir  reduced 
form  with  feeble  characters. 

27.  DryopterrB  Otaria   (Kunze)  O.  Ktie.  Ri>v.  (!cn.  I'l.  2   (181)1)  813.     Aspid- 
ium  OtaTui  Kunze;  Mett  Aapid.  34.  n.  73. 
Palawam   (764M«riiJ|   }■. binary    IIOI 
Rare   but  distributed  across  tbo  Malayan  r(„ioii 

28    Dryopterrs  Ramosii  n    up 

Hibitu  tum  Menifno  inphyllo  v  date  vabk  ioiiveni(iis,  puiriiH  vablo 
reiiioti''  paucis  fen?  intpgni  candatis  gtmniaqiic  miniitii  a<cr1lari  pecu- 
tuns     Planta  rtebilis,  tcxtiira  teniii 

Rhi7omate  breviter  repente  erasw  rulitoso  bniniieo  foliia  pauciw  >i\>' 
proximatib  -vtipite  flexuo^o  hasi  mcrassato  squainiiliR  pant  is  brevibuH 
spirso  rufo  strammto  ad  bTSin  pennie  ansennae  porro  mx  corvinac  cras- 
situ,,  ^5  usque  ad  GO  cm  longi  fromlem  multum  siiperantp  tota  planta 
iiuda,  frondp  20  ad  35  cm  longa  >blonga,  pmnata  pinnifl  valde  remotis, 
5  cm  distantibus  altcrnis  paucit  1  ad  4  utnnque  cum  pinna  terminal! 
longe  pctiolata  pmnie  erecto  patentibus  basi  cuncatis  fLre  sesailibus, 
ovato-oblongis  13  ad  15  cm  loiigis  3  cm  latis  longe  ct  abrupte  eaudato 
atiunmati',  mirgme  subintegns  aut  rcpando-cuntatis  m  axilla  rhachiali 
saope  gemmi  rotunda  minima  praeditis  costulis  minifestis  sed  tenuibus 
aco=itaadmarginemprotenB]b  6  mm  separatis,  nenis  ca  8  ai  10  utrinque, 
omnibus  more  Meniscii  j'unctis  et  neryulos  intermedios  longitudinal  iter 
junet«8  emittentihus,  soris  minntis,  brunneie,  rotundis,  7  aut  8  utroquc 
costulae  latere,  costulae  approximatis,  indusio  nullo.  Textura  herbacea 
aut  papyracea,  colore  obscure  viridi,  subtus  pallidiore.  D.  otaria  longe 
reeedit  pinnis  lobato-serratis,  indusio  etc: 

Luzon,  Province  of  Rizal  (171)2  Ramos)  January,  1907.  Mindobo,  Mount 
Halcon  («0!)3  Merrill)   November,  1906. 
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20.  Dryopterls  pteroldes  (Retz.)  0..  KtjM.  Bev,  Gen.  PI.  2  (18911  813- 
Polf/podivm  pleroides  Retz.  Oba.  6:  39. 

MiNDAPTAO  (293  Cuming]  "Nephrodivm  Gumingii  J.  Sm."  in  Hook.  Journ.  Bot. 
3  (1341)  411;  Lake  Lanao  (254  Mrs.  Clemens)  February,  1006;  Province  of 
Zamboanga  (lfi04  Copeland)  1905;  District  of  Davao  ((i36  Copetand)  March, 
1004.  Baiabac  (420  Mangubat):  Mi.ndoro,  Calapan  (!)84  Merrill)  April,  1903. 
CuLiON  (487,  594  Merrill)  December,  1902.  Luzon,  Province  of  RizaJ,  Mon-talban 
{Loher]  March,  I906t  Province  of  Pamparga,  Mount  Arayat  (54  Bolster)  March, 
1906.     Palawan   (271  Bermejos)  December,  1905. 

Throughout  the  Malayan  region. 

30.  Dryopterls  extensa  (Blunie)  n.  Ktze.  Rev.  Gen.  PI.  2  (1891}  812 
Aspidtum  e(etenaum  Biumt' Fnvm    (1828)   15(1 

Balabao  (415  Mangubat)  4]  ril  1905  No  tSI  Cumtnj  distributed  m 
(umiUnS  PI  ilippine  series  was  from  Maiaila  fide  T  ^ii  Hook  Tourn  Bot 
3  (1841)  411  sub  Hephridimi  CKimn^ii  I  Sm  It  is  reftribk  to  hri/optim 
txtensa 

Throughout  the  Malayan  region 

31    Dryopterls  Bordenll  n   sp 

Ehizomate  elongate  obhquo  crasao  radicoho  sijuaiiiuli'i  iiiiiiutJ^  lamtii 
litis  c.ri'.pis  dilute  brunncie  sparfo  foliis  pamis  siiblisuculati'-,  stipite 
firiiio  usque  »rt  10  cm  loiigo  ^acpe  bre\iore,  plumboo  aut  castnueo 
straniineo,  pubtrulo  auriculie  pams  tnangularibus  lubieutis  eaepe  ad 
meroh  lobulos  nuimno''  aut  ad  callos  reductis  circ  10  utnnque,  mstructo 
fronde  ovata  bati  baud  attenuata  sed  pinnis  inferionbus  vilde  defletis 
S"*  usque  ad  36  cm  longa,  15  ad  ^0  em  lata  acuminata,  pinnata  pinnis 
infra  remotiusculis  supra  tonfertie  altemis  inferionbus  ad  ba^m  valde 
attenuatia,  aeummati'i  lanceolati'^,  ses^ilibus,  supremis  adnati«,  ca  15 
utnnque  infra  apicem  pinnatifidum  recte  patentibua  10  cm  longis 
lb  mm  latib,  baw  truncatib  infenonbus  ittenuato  cuntatiu  usque  ad 
mediam  laminit  partem  mtisiB  ala  0  ^  cm  lata  relicta,  lobis  obliquis 
''ubfalcatis  pectmato-confcrtn  smu  fete  nullo  mterjecto  obtusis  mte- 
gris,  ca  'i'i  utrinque  3  mm  loogi=!  2  5  mm  latis  ncrvis  parum  con 
spicuis,  7  utnnque  una  -jrea  eostali  et  secunda  smu  applicata,  rhachi 
faciebus  costn  co^ituliBque  bro\iter  puhescentibus  son«  mediis  parvih 
atrobrunnejs,  sporangiis  laevibub  mdusio  mmuto  obsturc  gri'.eo  reformi 
mo\  evanido     Colore  obscure  vjridi    ofiaco   textura  herbace^ 

Llzon  Province  of  Batian  Lamao  River  Mount  Marivelea  (1337  Bordeii) 
lune  1004  (882J  Elmei )  Novemlier  1904  Province  of  Rizal  (60  78  Fox 
worthif)  January  1906  Province  of  Pamiianga  Mount  Aravat  (493  lopping) 
liebruflr>  1904  Proiince  of  Taiabas  Mount  Banajao  {Loher)  February  1906 
Palawan  (571  foawjorifty)  April   1906 

Tlie  frond  has  the  conhguration  of  that  of  F  aagiltaefoha  the  base  of  the 
frond  being  abrupt  and  the  pinnfe  being  replaced  bv  reflexed  and  pointed  auricles 
which  occupy  the  stipe  to  the  base  D  Bordenit  however  does  not  belong  like 
D  sagittaefolui  in  the  group  with  D  patasiltea  not  having  hairj  sporangia 
The  rhizome  is  oblique  elongated  the  r  nts  strong  the  scales  ipr>  small 
lanceolate  and  twisted 
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32.  Dryopteris  moulmeinenil*  (Bpdd.)  C.  Chr.  Ind.  Fil.  (1905)  278.  Nephro- 
dium  moubnemense  Bedd.  Ferna  Brit.  Ind.  Correct.  (1870)  ;  Hooker  Synopais  SOS. 

MiNDOBO,  Baco  River  (997  Merrill)  April,  1903.  Mindanao,  Province  of  Zain- 
boanga  (1613  Copelond]  1005;  San  Ramon  {Copeland)  May,  IIKM:  District  of 
Davflo,  Twlaya  (1240  Uopeland)  April,  1004:  Lake  Ijinao,  Camp  Kcitliley  (117 
Mra.  Clemens)  January,  1906. 

Throughout  the  Malayan  Region. 

33.  Dryopteris  urophylia  (Wall.)  C,  Chr.  Ind.  Fil.  (1905)  290.  Polnpodium 
■arophylltim  Wall.  Cat.  (1828)  229;  Hook.  Sp.  Fil.  5:  9. 

Luzon,  Province  of  Bataan,  Mount  Mariveles  (6090  Leiberg)  July,  1904: 
Province  of  Laguna,  Mount  Maquiling  [2im  GopnUmd)  March,  1006.  Minhanao. 
Province  of  Surigao  (223  Bolster)  January,  1900:  Lake  Lanao,  ('amp  Keithley 
(Mrs.  Clemens)   March,  1906:   District  of  Davao  (9,52  Co/Wnnrf)   April,  1004. 

Widely  distributed  in  Malaya. 

Var.  puBtulosa  Copel.  MSS.  pro  sjiecie. 

"Nearest  iV.  moulmeinea&e,  from  which  it  differs  in  the  suhhispid,  vou(th-i)untu- 

»  River   (218  CopcUnd)   February,  1904. 

34.  Dryopteris  cuspidata  (Blume)  Meniscium  ciispidnlum  Blume  Fil.  Jav. 
102.  t.  45, 

MiNDOBO,  Baco  River   (168  MeOregor)  April-May,  1905. 

This  is  the  typical  form  of  Blume's  species,  of  which  I  have  identical  material 
from  Java,  Tjipoes,  leg.  Saothorski,  and  from  Perak,  leg.  Hose,  and  differs  from 
the  plant  of  northern  India  {Menisditm  Umgifrons  Wall.)  in  its  fleshy- papyraceous 
texture,  opaque,  llie  areola!  lean  numerous  (8  to  12,  rarely  more)  more  or  less 
concealed  under  the  membranous  epidermis  and  not  coatellate  and  prominent. 
The  proliferous  shoots  in  the  axils  of  the  upper  pinnte  are  also  present  in  the 
Pliilippine  plant,  as  indicated  by  Blume  in  the  Javan  form. 

Christ^\sfn  in  his  Index  Filicum  unites  this  species,  although  with  doubt, 
with  Dryopteris  urophylia;  however  the  proliferation  in  Blume's  species,  and  the 
membranoua  epidermis  covering  and  in  part  concealing  the  areolie  sharply 
distinguiahea  D,  ouspidaia  from  D.  urophylia.  D.  longifrons  differs  in  having  a 
very  smooth  shining  surface,  the  areolae  in  strong  relief,  and  in  the  form  of  its 
pinnee  which  are  elongated  and  with  their  margins  nearly  parallel.  In  regard 
to  the  elongated  aori,  I  have  from  Java  a  specimen  with  them  nearly  round.  It 
goea  without  saying  that  diagnoses  alone  are  of  little  value  in  indicating  the 
differences  in  forms  and  the  slight  characters  that  distinguish  these  undivided 
species  of  Dryopteris ;  characters  that  strike  the  eye  on  examination  of  specimens 
are  often  clidieult  to  express  in  words  in  thia  and  parallel  cases. 

35.  DryopteriB  glanduiosa  (Blume)  0.  Ktze.  Rev.  Gen.  PI.  2  (1891)  812. 
Aspirfium  s^OBrfuiosum  Blume  Enum.   (1828)  144. 

Luzon,  Province  of  Rizal,  Bosoboao  (964  Raraos)  July,  1906;  Mabacal  (Loher) 
March,  1906:  Province  of  Bataan,  Mount  Marivelea  (427  Topping)  May,  1904. 
Leytb  (298  Cuming).     Mindanao,  Province  of  Zamboanga   (1718  Copeland). 

Differing  from  the  two  preceding  by  its  short  erect  rhizome  which  is  not 
creeping.     The  villosity  is  slightly  glandular, 

Sutida  Islanda  and  eastern  Malaya. 


Hosted  by 


Google 


206 


CHKIST. 


36.  Dryopteric  Mneala  (Blume)  C.  (!lir.  Ind.  Fil.  (1905)  275.  Aspidium 
Uwatvm  Blvme  Enuin.  (1828)   144. 

Mindanao,  Province  of  Zamboanga,  San  Ramon  (1218  Copeland)  April,  1905, 
700  m.  alt. 

Glabrous,  the  frond  not  reduced  at  the  base.  It  has  tlie  appearance  of 
Cyclopeltis  semicordala,  but  tlio  pinna  are  less  nunieriiuB,  broader  and  not 
si'ticulate. 

Malayan  region. 

37.  DryopteriB  Spencer)   (i  opehnd  \ISS    VtpAi  xiiuri)   n    sp 
Khizomate  elongato   radiLOso,  foliii,  pauLis  (3)  stipite  20  ad  30  cm 

longo  rufohtramineo,  perniae  amtrma*"  trabaitii,  fronde  50  cm  et  ultra 
longa  12  cm  lata,  oblonga,  pmnata,  pinna  magna  basi  aaepe  petiolata 
13  em  longa  3  5  cm  lata  atummata  grouse  lobata  terminata,  pmnn 
lateralibus  &esailib\ii,  oblongis,  falcatis  brtntLr  acummatia,  plus  mmus 
erenato  lobati-i  {lobj&  5  mnj  ktis)  8  cm  longis  3  cm  latis  basi 
inaequalibuh  antice  tnmcatis  poafice  seraKordato-rotundatiis  rliachimqu." 
tegentibus,  et  vcr'ius  stipiteiii  m  aunruUa  bre\e-i  trigonas  numerosa-i 
(usque  ad  10  utnnque)  abeuntibus  lota  planta  pube  bren  gnseo 
parce  obaita,  nervis  manlfestis  prominulis,  pinnarum  lateralium  ca. 
6  utrinque  3  aut  4  areolas  inter  costam  et  marginem  formantibua, 
nervis  pinnae  torminalia  usque  ad  13,  saepe  furcatis,  et  10  areolae  cum 
a    ol     a  q  o    a         bu.  {  P   o         wz  )  f  o  man  o   s  num 

4  u  qu    ad  10        nqu      o  tul  s  app  o     na       a    e  o  a      ex  nd 
asTe        a        ba  o  ae         ne 
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T         gh            e  Malayan  region  to  tropical  Africa. 

Hosted  by 


Google 


rHILIPflNE   SPfrXlIKS   (IP   nKYOPTKRIS.  207 

40.  Dryopterls  rublda  (J.  Sm.)  O.  Kuntze  Rev.  Gen.  PI.  2  (1801)  S1.1. 
G-yitiopterU  mbida  J.  Km.  in  Hook.  Joiim.  Bot.  3  (1H41)  395;  I'oigpodUim 
rubidum  Hook.  Sp.  Fi).  5r  12. 

lAlzoN  (415  Cuming):  Province  of  Bataan,  Mount  Mariveles  (272  Whitford) 
May,  1904.     Palawan   (fl75,  0R4  Fowvorthy)   March,  April,  190(!. 

The  Imse  of  the  stijie,  wliicli  is  not  .lescrilK.i]  h,v  Honker,  is  hs  thick  ns  one's 
Tinj^er,  covered  with  aubulate  stiff  durk  liiiiwti  ncalfH  'i  cm.  lonfi<  and  alito  pUHtuUr. 

Rndemie  to  the  Philippines. 

41.  Dryopterls  triphylla  (Sw.)  ('.  C'hr.  Ind.  V\\.  (lOO.-il  2!'S.  ^fm\8nvlH 
t riphi/llutit  Sw.  in  Hehrad.  Jonrn.  1800':  10. 

Luzon  (llOOft  Warbvrg).  1-evtb  (2(19  Ciimin<n.  Nriiros  (70  Coppliiiid)  ; 
Gimagaan  River  (J60(i  Wliilfurd)   Uay,  190li. 

Malayan  region. 

Var   data  n   \ar 

Maj\is,  (lO  cm  et  ultra  alta,  pinniw  saepius  5,  romotis  fere  Inneeolatis 
valdo  tlonfiato-candatis,  soris  brevibus  non  jiinctis. 

Neqbos  OimaRaan  River  (1008  Whitford)  May,  1900.  Lukon,  I'rnvince  of 
Ri?ji!.  Mabai-il   (Loher)  March,  1900;  A»giIo{;  {L'<h>^-)   March.  lOOlI. 

Jl.  LASTRKA   (\nchi<\iiin  riiegopleris). 

42.  Dryopteris  Lohcriana  (Clirist]  C.  Clir.  Ind.  FU.  (IDOn)  27-'^.  Aspidium 
/lOherianum  Cliiiat.  in  Hull.  Ilerh.  Roiss.  6  (18!)S)   191. 

Luzon,  Province  of  Rinal,  Montalban  {iMlmr)  Octjiber,  1H90;  Mount  Batay 
(iMher)  April,  1005:  Province  of  l^aKimu,  Mount  Mnquilin|;  {Loher)  April, 
1900:  Province  of  Pampanga,  Mount  Arayat  (390H  Merrill)  ()ctul)er,  1904:  Dis- 
trict of  I.«|)anto,  Balili   (]noh  CoiH-land)   November,  1905. 

Tliis  species,  wliioh  lias  all  the  appearHUCes  of  a  Luslmo,  sometimes  lias  the 
Imsal  nerves  joined. 

Rndemie  to  the  Philippines. 

43.  DryopteriB  Btenobasls  ('.  Chr.  Tiid.  Fil.  (IMfi)  294.  Lnslrea  ,illenuata 
,T.  Sm.  in  Hook.  Journ.  Bot,  3  (1H41)  412, 

Samak  (327  Cuminy) . 

Tliia  species  presents  in  the  greatest  degree  the  reduction  of  the  lower  pinnte, 
a  character  common  to  so  many  of  the  Philippine  specien.  The  position  of  the 
species,  with  its  numerous  nerves  in  the  very  narrow  lol)eH,  is  uncertain  and 
seems  to  approach  Nephrodium. 

Rndemie. 

44.  Dryopterls  orientallB  (Gmel.)  C.  Chr.  Ind.  Fil.  (1905)  2SI.  Polypndivm 
orientale  Gmel.  Sjst.  2:  1312. 

Var.  W«bblana  (Hook.)      yephrodium  M'ebbianiim  Hook.  Sp.  Fil.  4:  S.l. 

Differs  from  D.  orienlatis  {Polypodium  pectinatum  Forsk,  and  Aapidium 
albopunclatuni  Rory)  in  lacking  the  calcareous  coating  on  the  u]>per  surface 
and  the  lobes  more  horizontal  and  more  angular,  but  it  is  not  more  than  n 
variety  of  the  African  species.  It  is  found  also  in  Amboina  and  the  Viti  Islands, 
and  appears  unexpectedly  in  the  Philippines.  The  Island  of  Reunion  is  Uie 
intermediate  place  in  its  distribution. 

Mindanao,  Province  of  Zamboanga,  San  Ramon  [I7I2  Copeland)  April,  1905, 
alt.  850  m. 

Eastern  Malayan  region,  rare  and  widely  distributed. 
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45.  DryopteriB  Beddomei  (Baker)  0.  Ktae.  Rev.  Gen.  PI.  2  (1891)  812. 
NepkTodium  Beddomei  Baker  Synopsis  207. 

Luzon,  Province  of  Bengiiet,  Baguio  (6491  Elmer)  June,  1904;  (331  Topping) 
January,  1903;  |4941,  5088  Curran)  August,  1906;  (1818  Copeland)  October, 
1905;  (Dr.  Pond)  Marcli,  1904;  Tilad  {fMher)  February,  1904;  Mount  Tonglon 
(5010  Curran)  August,  1906. 

British  India,  Cliina  anil  Malaya. 

46.  Dpyoptopis  immersa  (Blume)  0.  KtM.  Rev.  Gen.  PI.  2  (1891)  813. 
AapidUim.  immersum  Blame  Enum.   (1828)   160. 

Luzon  (72  Cuming)  "Lastrea  verrucosa  J.  Sm."  in  Hook.  Journ.  Hot.  3  (1841) 
412.  Mindanao  Distriet  of  Davao  (695  Coptimd)  MardL  1904  Province  of 
Zamboanga   ban  Ramon   (1574  Copeland)  DecPmber    1904 

Malaga 

Var.  Iiflulata  (J  Sm  )  Lattrea  hgulata  T  Sm  in  Hook  Tourn  Hit  3 
(1841)  412      A'ipidwm  hguiatum  Meit   Aspnl   no   213 

Cebu  (343  Cwmtno)     haatrea  ligulaia  3   Sm     1   c 

In  examining  the  above  authentic  specimen  I  find  hut  slight  diiTereneea 
between  it  and  D  unmersn  Tlie  ratlin  i>i  atroMfilaoeou?  rather  tlian  of  a  pale 
straw  color  such  as  is  usually  the  case  with  the  latter  species 

47.  Dryopteris  Motleyana  (Hook)  (_  ( hr  Ind  Fil  (1905)  2  R  \ephTo- 
dium  Motleyanum  Hook   Sjn    260 

NE0RO8  Gimagaan  River  (91  Copeland)  January  1904  (1485  lihttford) 
May,  1906  Mindanao  Province  of  Zamboanga  San  Ramon  (1713  Cvpeland) 
April,  1905.     Palawan   (541  Foatwortky)   April,  1906. 

^unda  Islands,  and  probably  other  islands  in  the  Malayan  region. 

48.  Dryopteris  Luerstetiil  (Harringt.)  C.  Chr.  Ind.  (1905)  270.  Nephro- 
dium  Luersaenii  Harringt.  in  Journ.  Linn.  Soc.  Bot.  1 6   ( 1877 )  29. 

Ab  Aspidium  xylode  Kunze  differt  textura  magis  coriacea,  segnientis 
acutioribus,  ala  costali  latiore,  soris  costalibus  mox  faciom  inferiorem 
segmonti  impleatibus,  basi  frondis  vix  aut  abnipte  attemiata. 

Luzon,  Province  of  Benguet,  Baguio  (Dr.  Fond)  March,  1904;  (181,  238,  214 
Topping)  January,  February,  1903;  (6514,  0515  Elmer)  ,Iune,  1904:  District  of 
Lepanto  (1910  Copeland)  November,  1905. 

Endemic  to  the  Philippines. 

49.  Dryopteris  Foxil   (Copeland  MSS.  Nephrodium)   n.  sp. 

I  transcribe  here  the  mamiseript  diagnosis  of  the  author : 
"Ehizomate  breve  repente  vel  adseendente,  stipitibus  confertis  5  ad  10 
cm.  altis,  stramineie,  glabris,  facie  superiore  canaliculatis,  fropde  lan- 
ceolata  20  ad  30  cm,  alta,  6  ad  9  cm.  lata  utrinque  angustata,  bipinnata, 
pinnis  lanceolatis,  acuminatis,  adecendentibus,  infimis  remotis  minutis, 
piiinidis  inferioribus  lincari-lanceolatis,  8  mm.  longis,  1  ad  1.5  mm. 
latis,  aeutis,  obscure  dentatis,  adnatls,  remotie,  sequentibus  confluentibus 
demum  in  caudam  subserrantam  coadunatis,  membranaceis,  supra  glabris, 
infra  sparse  pubescentibus,  pilis  albis,  brevibus,  venulis  in  pinnulis 
maximis  plerumque  utrinque  5,  soris  medialibus  indusiia  reniformibus 
glabris,  subpersistentibus." 
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"A  representative  of  the  chiefly  American  group  of  Nephrodittm  oppcsilam 
(Sw.)  Diels  (JV.  contermmum  Desv.)  fvoiii  which  it  diiTers  mctstly  in  the  media) 
instead  of  Bubmarginal  sori.  It  is  very  ciiininon  on  rocky  banks  submerged 
during  floods." 

Mindanao,  District  of  Davao,  Catalonnn  (940  Uopelatid)  April,  1004;  Davno 
{Gopeland)  April,  1904:  Province  of  Ziniiboanga,  San  Rii.nlun  (1555  CopeUuid) 
December,  1904.  Luzon,  I'lovince  of  Rizal,  Bosoboso  (1084  Homos)  July,  lOOO; 
Arambibi  Kiver  fLoker)  March,  1893;  Montalban  {Loher)  IBOfl:  Province  of 
BaUngas,  Santo  Tomas  (2000  Copeland)  February,  1900:  Province  of  Benguet, 
Baguio  [107,  268  Topping)  January,  1003;  Sablan  (6178  FAmer)  April,  1904; 
Baguio  (5010  Curran)  Augnat  1906  (6577  Flmer)  lune,  1904  Province  of 
Cagayan  (Warhurp)  (11)  Bolster)  luly  1905  Manila  {Rolhdauaoh^)  1879 
in  Heib   Monac     Proiince  if  Zimbaiea   Pinatubo  {Lohfr)   February    1908 

This  species  lias  been  known  to  nie  for  a  long  time  but  was  considered  as 
Laatrea  bgutala  J  Sin  It  is  describetl  here  from  the  most  common  form— that 
IS,  rather  small  apecinienfi — altbough  sometimes  it  attains  a  size  tliree  time^ 
as  large  as  is  indicated  in  tie  diagnosis  and  even  larger  The  plant  can  alwa\4 
be  readily  distinguisbLd  from  Jl  tmmersw  and  D  Itgulata  (which  to  me  are  not 
specifically  distinct)  by  its  verj  sharp  segments  which  are  cuneate  and  decurrent 
and  by  its  light  green  color  and  more  Arm  texture  Its  a[rinitj  is  with  U 
Koorderitt  Christ'  of  Celebes  but  that  species  h  distinguishable  bj  its  very 
peculiar  indusium  which  I  have  described  as  follows  Iitdusio  Hubgloboeo  lateral 
iter  inhacrente  duro  crustato  valde  contexo  brunneo  nitido  adiaphano  aorum 
margine  d(tle>.o  {more  Matontce)  tegento 

50.   Dryopterls  quadrlaurita  n.  ap. 

Ithizomate  utj  videtur  obliquo  coma  squainarum  siibiilatarum  fere  1 
cm.  longarum  rigidarum  opacarum  castaneanim  coronato,  frondibus  sub- 
solitariis  ant  paucis,  stipite  33  em.  longo  nudo  grieeo-stramineo  tereti 
pennae  corviiiae  erassitie,  fronde  35  cm.  longa  24  em.  lata  Oeltoideo- 
oblonga  vi-risus  liasia  vix  attenuata,  pinnib  ca  15  utrinque  infra  apiceni 
pmnatifidum  ses-silibus  mferioribua  oppoiitis,  mfimis  dechnatis,  acumi 
natis  12  cm  longib,  ^  5  tm  lain  ad  rhachim  ineisis  horizontal ibu a  remo 
tmsculis,  pmnulib  linearibus,  sinu  acuto  iiiterjecto,  acutis,  integns,  14 
mm  longis  3  mm  iatis,  inftrionbus  liberie,  falcatib,  infimib  rhachi 
intumbentibus  auctis  mcisis  stipulaceis,  costis  breviasime  pubenilia,  cum 
costuhs  ''trammels,  nervie  liberia  «imphcibiis  obliquis  8  ad  10  utrinque 
soriB  improb'iis  mtdiis  minutis  exinduMatis  Textura  conacea,  rigida, 
tolore  laete  virente 

Mindanao  Province  of  Zamhoanga  San  Ramon  {1714  1713  Copeland)  April, 
1105   alt   S-iO  m 

A  species  with  the  appearance  of  Pteng  guadnaunta  Retz  the  fronds  not 
fasciculite  bipinnate  deltoid  oblong  the  pinnte  out  to  the  costa  and  furnished 
at  the  base  with  incised  stipules  the  pinnules  coriaceous  iineir  their  margma 
entire  the  nerves  simple  the  son  small  It  differs  from  D  patens  in  its  narrow 
linear  segments  - 

'Ann.  .lard.  Bot.  JSuitem.  15':   128. 
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51,  DryopteriB  flaeclda  (Blume)  0.  Kto.  Kev.  Qpii-  PI.  2  11891)  fii2.  Axpi- 
dmm  flaccidam  BUme  Rnnm.  (1828)   161. 

Luzon,  Provinpe  of  Benguet,  Itngiiio  (157,  171  Tojijnng)   January,  1B03. 

Malaya, 

.S2.  Dryopteria  erubeacens  (Wall.)  C,  Clir.  Ind.  Fil.  (inofi)  263.  Falypn- 
ilium  erabescens  Wall. 

MlBDANAO,  Piovmcfi  of  Zamboanga,  San  Ramon  (1112  Coprjaiid)  .TanUJiiy, 
1905,  ut  75  m.  alt 

Malaya. 

53.  DryopteriB  Metteniana  Hieronym.  MS8.  n.  sp.  fiuIi  fiephrodium.  hastren 
sjKrctabilii  J.  Sm.  in  Hook.  Journ.  Bot.  3  (1841)  +12,  Bed  Aspidium  upectshiU 
Blume  Enum.  158  D.  sj/rma/ieom  amplectitur. 

Differt  a  D.  Syrmatico,  eui  similis  dente  in  sium  loborum  posito,  am- 
plitudine,  pinnis  fere  SDSsilibus  et  pinnis  basalibus  postice  egregie  auctis 
bipinnatifidis,  texture  membranacoa,  colore  atroviridi,  soribus  plurise- 
riatia. 

Ampla,  nuda,  etipite  plumbeo-stramineo  valido,  fronde  70  cm.  longa 
.^0  cm.  lata  ovata,  acuminata,  bi-  et  subtripinnatifida,  pinnis  patentibus 
remotis  ca.  15  utrinque  infra  apicem  pinnatifidum,  inferiori)nis  brevitet' 
petiolatis,  reliquis  sessilibus,  versus  basin  poatiee  attennatis,  ovato-oblongia 
aupremis  laneeolatis  ]8  cm.  longis  4  cm.  et  ultra  latis  superioribua 
angustioriljus  caudato  acuminatis,  baai  cuneato-truneatis  aubinaequalibus, 
usque  ad  mediam  laminam  incieis,  lobis  grossis  sJnu  aperto  rotundato 
weparatis  subfaleatis  ovatis  usque  ad  3  cm.  longis  et  1  cm.  latis  .serrate- 
crenatia  acutiusculis,  ca.  15  utrinque,  dente  in  sinu  posito,  ca.  8  utrinque, 
pinnis  infimis  deorsuin  valde  auctis,  pinnula  basali  deflexa  7  cm.  longa 
profunde  lobata,  costis  costulisque  prominentibus  stramineis,  nervis 
tenujbus  bi-aut  trifurcatis,  liberis,  soris  mediis  minutis  brunncis,  rauio 
anteriore  basali  nervuloruni  impositis  saepe  biseriatia,  C  aut  7  utrinque, 
indusio  minimo  rudimentario  griseo.  Textura  tenuiter  membranaeca, 
colore  atroviridi. 

Luzon  ( 13  Cuming)  "Lastrea  spectabUis  J.  Sm."  in  Hook.  Journ.  Bot.  3  1 1841 ) 
412.  Mindanao,  Mount  Batangan  {Warburg)  1888.  The  same  species  ia  found 
in  Celebes,  Maros  Bantimurung,  South  Celebes  (10586  Warburg)  ;  Takale  Kadj", 
500  m.  all;.   (Sarusm)   February,  1896. 

64.  DryopteriB  Syrmatica  (Willd.)  0.  Ktw.  Rpv,  Om,  PI.  2  (1891)  S14, 
Aspidivm  SyTmaticum  Willd.  Si).  PI.  5:  237. 

Var.  petlolosa  n.  var. 

Pinnia  longe  petiolatia  (petiolo  1  cm.  et  ultra)  aupremis  soiummodo 
subsessilibus,  16  cm,  longis,  3.5  cm.  latis,  soris  mediis  minutis  indusio 
griseo  tectis.     Ehizomate  monente  Copela-nd  erecto  terrestri. 

Luzon  (14  Cuming)  "Lastrea  spectaiilis  J.  Sm."  in  Hook.  Journ.  Bot.  3 
(1841)  412:  Province  of  Laguna,  Los  Bancs  {Alberto)  May,  1805.  Mindanao, 
Province  of  Zamboanga,  San  Ramon  (736,  1581  Copeland)  May,  December,  1904t 
District  of  Davao  (053,  928,  689  Copeland)  ;  Mount  Batangan   (14122  Warburg). 

The  Philippine  plant  is   distinguishable  from   those  of  southern   China    (leg. 
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Renry)  and  India  by  its  very  long  petioleii  pinnie  and  smaller  size.  The  name 
variety  liaa  been  found  on  Chriatmns  Island,  Straits  Kettlenienta  (teg.  Ridley), 

The  type  is  widely  distributed  in  Maliiya. 

B5.  Dryopterl*  Sagenloides  (Mett.)  0.  Ktae.  Kev,  Oen.  PI.  2  (I8!ll)  SI3. 
Aipidittm  Nagemoides  Mett.  Aspid.  113,  No.  2fi!l. 

Leyte  (S02  Cuming).  Mindanao,  Lake  Lanao,  Camp  Keithley  (386  Mrs. 
<;ie,mens)   Maich,  190(1:   Dintiiet  of  Dnv.io,  Todaya   (1238  Oojidawdl   April,  1904. 

KiiBtem  Malaya. 

.5(1.  Dpyopteris  Boryana  (Willd.)  C.  C\\r.  ln<\.  Til.  (inOfi|  2r>.1.  Anpidium 
Horyanvm  Willd.  Sp.  PI.  5:  285. 

B'orina  pLuniiljs  ovatiw  ad  tertiiiui  siut  qiiartam  partem  aohimmoilo  iri- 
ciais,  aliter  typica. 

T^UZON,  District  of  I^panto  (1731  Cojtedind)  Noveinher,  1305,  alt.  2,000  m. 

Widely  distributed  in  the  Malayan  region,  reachiii);  to  Japan, 

57.  Dryopterie  viscosm  (J.  Stii.)  O.  Ktj*.  Rev.  Gen.  PI.  2  (1891)  B14. 
Losfreo  uiscosa  J.  Sin.  in  Hook.  Jourr.  Bot.  3   (1841)  412. 

RhJzomato  craeao  erecto  semisupraterranoo  stipitibna  vetustiK  abunilu 
obtec'to  iiigricante,  foiiis  valdt^  nmiierosiw  Avx\w.  fasciciilatiSj  stipitibus 
rigidis  pennae  corvinac  eraeeitie  12  aut  20  cm.  loiigia,  cum  rliadii  pilis 
oehreo-griseis  dense  toiiientosis  et  insiipor  squaiiiis  ovatis  atrobrunncis 
0.3  em.  longis  vostitis,  frondc  35  ad  35  un.  longa,  8  ad  13  cm.  Inta 
obionga,  auiiniiiiata,  basi  ob  aliquot  pinnas  brcvioroa  attenuata,  binipin- 
natifida,  pinnia  C  ciu.  longis,  1.5  cm.  latis  breviter  acuminatis  pat«ntibiis, 
infimis  deflexJs,  remotiusculis,  30  ad  25  utroque  latere  infra  apiceni 
lobatum,  sessilibua,  fere  usque  ad  costam  incisia,  segmentis  oblongis 
obtusia  angiilo  acuto  separatis  ca.  15  utrinque,  subcrenatis,  nervis  G 
utrinque  simplicibua,  aoris  1  mm.  diametro,  mediia  rufobruiineis,  indusio 
peraiatento  eoiivexo  coriaceo  bruiineo,  costis  costulia  et  facie  imprimis 
inferiore  pilis  rigidis  albidia  pubeseentibus.  Tcxtura  carno.sula,  colore . 
sicce  atrobrunDco,  opaca. 

Mindanao,  District  of  Davao,  Mount  Apo  ( 1022,  1044  Copeland]  ;  (327  UeVore 
rf  Hoover)  May,  1003.  Luzon,  Province  of  Bataau,  Mount  Mariveles  (llOfj 
Whitford)  February   IflO-i 

Malacca  (401  Cu     no)  in  herb      Bureau  of  be  ence 

The  affinitj  of  th  3  species  is  ith  D  polylep  s  (Fr  et  Sav  )  of  Ch  la  and 
Japan  It  a  charaeter  zed  by  ta  thick  erect  rhizome  its  double  \illo  t  con 
«  st  ng  of  lirge  blaekisl  scales  an  I  gray  sh  yellow  pube  eence  ita  sone  I  at 
Hesl  y  texture  and  ts  e  j  large  I  ro  pers  stent  cor  ■leeous  indus  a  It  1  as 
the  general  appearance  of  ■\  in  all  n  en  ber  of  the  fil  x  as  j,roup  lut  t  n 
are  simple     An  flip  ne  forn 

At   solated  pu    ti  fron    Pe  jk   Malacca  and  Borneo 

58  Dryopters  erythrosora  (Eaton)  O  Ktze  Rev  (en.  PI.  2  (1891)  812. 
Asptdium  etythtosutum  Eat«n  in  Parry,  Narr.  Exp.  to  (_.hma  2   (1856)   330. 

Luzon,  District  of  I*panto,  Bagnen  (1B29  Copeland)  November,  1905.  nit. 
2,000  m. 

This  peculiarly  Chinese  and  Japanese  species  was  found  previously  in  Luzon 
liy  Loher  in  I8B4,  Mount  Tonglon,  Province  of  Benguet,  alt.  2,2.^0  m.  It  is  also 
found  is  Assam,  leg.  Maun, 
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50.  DryopteriB  marginata  (Wall.)  Clarke  in  Trana.  Linn.  Soe.  2:  521.  (.  11. 
Aapidium  marginatwa  Wall.  Cat.  (1828)   386. 

LuzoNj  District  of  Lepanto,  Mount  Data  (1906  Gopelamd)  November,  1905, 
alt.  1,800  m. 

A  member  of  the  group  of  D.  fiUse  maa  scnsu  latiori. 

The  discovery  of  this  eBsentially  Chinese  plant,  also  found  in  the  Himalayan 
region  in  the  Philippines,  is  significant  of  the  continental  influence  in  the  flora 
of  northern  Luiion,  indicated  also  by  other  ferns  such  as  Dryopieria  varta,  D. 
prytlirosora  etc. 

60.  Dryopterlt  hirtipes  (Blume)  0.  Ktze.  Rev.  (Jen.  PI.  2  (1891)  313. 
Aspidiunt  hiriipes  Blume  Enum.  (1828)   148. 

Luzon,  District  of  Lepanto,  Mount  Data  (1887  Copela^d)  October,  1905; 
Province  of  Benguet.  Baguio  (6520  Elmer)  June,  1904;  (302,  30.'!  Topping) 
January,  1903. 

China  and  Mala.va. 

61.  DryopteriB  fillx  mas  (Linn.)  Rcbott  Gen.  Fil.  (.  ,9.  Polypndium  filix  mas 
Linn.  Sp.  PI.  (1753)   1090. 

Var.  parallelogramma  (KiiiiKe)  Aspidivm  parolMogrammum  Kunze  Linniea 
13   (1839)   146. 

Luzon,  District  of  Lepanto,  Mount  Data  (1875  Copeland)  October,  190S,  alt. 
2,250  m. 

The  tropical  variety  of  the  European  species,  closest  to  the  variety  pofraccn 
Moore;  also  in  Celebes   (leg.  Saraiin). 

Widely  distributed  in  the  Tropics  of  both  hemispherea. 

62.  DryopteriB  heleopteroides  n    ap 

Rhizomate  breM  radicoso  crahfo  foliis  faecitulatia  &tipite  ba'ii  iiiLras 
site  hrunneo  aqnamis  pallida  brunneis  diaphaiiis  subulatia  0  5  em  longia 
vestito  tatipite  rufostramineo,  folii  sterilm  6  cm  longo  parce  fibrilloso 
planta  aliter  nuda,  tronde  doUosdea  16  cm  longa  et  ftrc  aequilata,  bipm 
natifida,  pinms  appro\imitiis  ca  10  infra  apicem  lobatum  mhmis  maxi 
mis  petiolulatJS  profunde  ad  alam  angustam  pmnatisectis,  8  cm  longis  basi 
3.5  cm  latis  oLlongis  obtuBJs,  segmentis  ji  ato-rhombeis  obtusis  ca  ?  aiit 
10,  infimia  maximis  2  cm  longis  1  cm  latiB  obtusis  grosse  et  (rregulanter 
crenato-serrulatiB,  pmiii'  supcrioribus  sfssilibus  et  adnatis,  grosse  lo 
batis,  lobis  obtusis  tngono  arcuatis  nervia  mconfapicuis  in  lobi^  pm- 
natis  et  iurcati'*,  folia  ftrtili  longius  (It  cm  )  '■tipitata,  fronde  deltoidea 
10  cm  longa  7  cm  lata  pmnis  ea  8  utnnque,  remotis,  segmcntis  rhombo- 
obtusifi  atqualibui  subinkgris,  1  em  longis,  0  5  cm  latis  "wris  fere  mir 
ginalibufl,  confertis,  ca  4  utnnque,  othraceis  1  ad  3  mm  latis,  indubio 
paliido  renilormi  buUato  aubpersiatente  Textura  Bubcoriacea,  omnino 
D.  cochleatae  ant  D.  chryocomae,  colore  pallide  viridi,  opaco. 

Luzon,  Province  of  Benguet,  Bued  River  (1837a  Copeland)  October,  1905,  alt. 
1,100  m. 

The  affinity  of  this  species  is  with  D.  /ilia  maa,  and  more  particularly  with 
Nepkrodium  coohleaium  Don  Prodr.  Fl.  Nepal.  6,  by  its  dimorphism.  The  pinnie 
of  the  fertile  fronds  are  much  more  reduced  tlian  those  of  the  sterile  ones.     The 
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plant  ia  smalt  (always  T),  with  dpltoid  fronds,  tlie  sterile  ones  irregularly  labed. 
It  has  the  appearance  of  the  forma  Heleopteris  of  D.  fiUa  mas.  The  prespnce  of 
this  member  of  the  filix  mas  i^oup  augments  the  continental  and  temperate 
element  in  the  mountains  of  nortliern  Luzon,  already  known  to  be  of  considerable 
magnitude- 
OS.  Dryopteris  Balabacensis  a.  sp. 

Ampla  stipitD  peniiat  anscrinac  crassitie,  55  cm.  !ongo,  angulosa, 
Hilda  uti  tota  planta  cum  rhachibus  rufocastanea  sive  rufostraminea, 
fronde  tripinnata  deltoidea  50  cm.  longa  et  acqualiter  aut  latiorc,  basi 
tripartita  pinnis  8  ad  10  infra  apicem  pinnatifidem  valde  remotis 
(primo  mterbtitio  14  cm  longo)  potiolatis,  petiolo  infimarum  pinnanim 
5  cm,  longo,  pmms  infimis  30  cm.  ct  ultra  longis  baai  35  cm.  latis, 
deltoidois,  postiec  acutis,  pinnula  infiina  po  t«r  ore  13  cm.  longa 
et  7  cm,  lata,  pinnulie  m  incisolobatis,  ovato-oblong  ''  c  latis  4  ad  5 
cm.  longis  obtuse  lobatis,  pinnis  superioribus  s\)  1  bus  oblongis  acumi- 
natis,  ad  basin  usque  ad  costam  incisis  vcr  us  ap  com  iobatis,  lohis 
extremis  postice  decurrentibus,  oblongis  acutiuse  1  8  n  latis  sinubus 
acutis  dentatis,  dentibus  decumbentibus,  nervis  n  lol  [  nnatis  et  bi- 
aut  trifureatis,  manifestis.  Textura  coriacca,  colore  ocl  rco-v  ridi,  niti- 
dulo,  costis  rufostramineis  faeiebus  glabris,  r  m  nut  s  numerosis 
submarginalibus  mediisve,  indusio  nigro  goriaceo-camoso  reniformi  mox 
convoluto  persistente  praeditis. 

Balabao  1,192  Mangubat)  March  to  April,  I!)Oe.  Palawan  {01)8,  712,  Fox- 
worthy)   March  to  April,  1908,     Sibuyas   (25  UeOregor)  July,  1!KM. 

This  species  belongs  to  the  D.  sparsa  group  hut  is  larger  than  that  species, 
its  pinnffi  long  stipitate,  the  base  of  the  frond  strongly  tripartite,  the  basal  pinnie 
usually  large  and  compound  like  tlie  rest  of  the  Frond,  stipe  glabrous,  indusium 
fleshy,  convolute,  black.  It  has  the  appearance  of  8agenia,  hut  the  nervcB  are  not 
united. 

64.  Dryoptepi*  aparsa  (Don)  0,  Ktze.  Hev.  Gen.  PI.  2  (1801)  B13.  Nephro- 
dium  sparsum  Don.  Prodr.  Fl.  Nepal.  (1825)  0. 

Luzon,  Province  of  Benguet,  Baguio  (282  Topping)  .January,  1003.  Palawan 
(672  Foamorihy)  March  to  April,  1000.  Mindanao,  Province  of  Zamboanga,  San 
Ramon  (1727  Copeland)   April,  1905. 

Widely  distributed  in  tropical  Asia. 

66.  Dryopteris  purpuraBcens  (Blume)  Nephrodium  purpurascens  Blume 
Enum.  180;  Mett.  in  Ann.  Lugd.  Bat.  1;  227;  Raciborski  Pter.  Buitenz.  174,  non 
Hook.  Sp.  Fil.  4.  t.  26Z. 

Differt  a  D.  sparso  squamis  basalibus  subulato-angustatis,  fronde  qua- 
dripinnatiflda,  pinnis  infimia  decompositis,  magnitudine  quadrupla.  Icon. 
Hook.  cit.  est  D.  sparm. 

MlNDOBO,  Mount  Halcon  (6101  Merrill)  November,  1906. 

The  species  is  also  known  from  Java. 
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6C.  Dryopteris  subarborea  (Bak.)  C.  Clir.  Ind.  Fil.  (1!I05)  2!l'i.  Nephrodium 
subarboreum  Bak.  in  -Toumi  Linn.  Soe.  Bot.  24  (18871  2S!>-  N-  megaphyllum 
Bak.  I.  c.  22;  227.  ^'.  ineisum  Copel.  Polypoil.  Philip.  26,  non  Hcxik.  Sp.  Fil. 
4:  133  quod  est  D.  B(tryana. 

Mindanao,  District  of  Davuo,  Mount  Apo  (1136  Gopehind)  April,  1904; 
(leUa  Copeland)  Oetotier,  1904,  alt.  1,800  m.  Luzon,  Province  of  Benguet, 
Baguio   [Loher]   1897,  alt.  1,400  m. 

Tlie  same  species  has  been  found  in  Borneo,  Siirawak,  leg.  Hose,  1804;  Batjan, 
l^^g.  Warburg;  Celebes,  Lokon,  1^.  Sarastn  No.  710,  1804. 

It  is  related  to  D.  filix  mat,  sensu  latissimo,  in  spite  of  its  extremely  decom- 
pound frond  and  large  size.  In  authentic  specimens  from  Sarawak  the  segmcjita 
are  almost  entire,  while  in  those  from  other  localities  they  are  stronRly  dentate. 

C7.  DryopterlB  dlssecta  (Korst.)  O.  Ktze.  Rev.  Gen.  PI.  2  (1891)  812. 
Polypodmm  dissetitum  Forst.  Prodr.  31. 

Luzon,  Province  of  Ca\ite  MenJez  Nuilez  (1297  1311  Mnngubat)  Angust, 
1906;  Prm'ince  of  Laguna  Los  Bafios  (Loher]  January  lOOfi;  Pagsanjan  (513 
Topping)  1004:  Province  of  Bat  aan  Mount  Ma  rive  lea  (3fi*>  Topping)  May,  1004; 
(198  Whitford)  May,  1904  without  locality  (36  244  Cuming)  "La»trm  wcm- 
hranifolia  J.  Sm."  in  Hook  Joum  Bot  2  (1841)  412  Mindanao,  District  of 
DavBO,  Mount  Apo  (14fl.5a  Copetajid)  October   liNM   alt    1200m. 

A  plant  with  blackish  hairfi  issuing  fiom  pustules 

Widely  distributed  in  tropical   4aia 

68.  Dryopteris  obscura  (frft^)  O  Ktze  Pei  f.rn  11  2  (IXDl)  SI2.  fhn- 
jfOpteHs  oftscuro  Ffe  Gen   I'll   24!    tliiist   Bull   Her!    Bi  isi,   6   (1H98)   lUG.  i.  5. 

Luzon,  Province  of  Ta^juna  Mount  Maqmling  (Lohfr)  January,  lOOfi:  Prov- 
ince of  Zamlwiles,  Mount  Pinatubo  (iofie? )  Februaiy  lOOfi:  Province  of  Rizal, 
Montalban  {Loker)   March    190T     Manila  \,7]»ttr%)   Fpbiuaiv,  1!H13. 

The  same  species  is  found  in  Annani,  Qiiang  Binli  leg.  Vadicrc  1804,  Heiii.  Mus. 
Paris  01,  126. 

69.  Dryopterla  Preslll  (Bak.)  O.  Ktse.  Rev.  (ion.  PI.  2  (18!)U  813.  Ncphro- 
dium  Freglii  Baker  Syn.  Fil.  272. 

Baker's  diagnosis  is  sufnciently  clear  to  satisfactorily  identify  this  plant. 
It  is  an  insular  dwarfed  form  that  seems  to  lie  related  to  /).  obseara  from  its 
general  appearance,  although  smaller  in  all  its  parts. 

BoHOL  (354  Cuming)  "Lastrea  speeiahilis  J.  Sm."  in  Hook.  Journ.  Bot.  3 
(18411  412.  There  has  been  nn  error,  apparently,  in  copying  the  label,  as 
Lastrea  speotabilis  J.  Sm.  —  Drgopteris  Kgrmatiea,  our  specimen  being  entirely 
different  from  the  latter  species.  {Baker  indicates  No.  2B5  Cuming  as  the  typo 
of  Nephrodium  Preslii, ) 

Endemic. 

70.  Dryopteris  brunnea  (Wall.)  C.  Chr.  Ind.  Fil.  (1005]  25ri.  PobyiKidiuin 
branneu-m  Wall.  Cat.   (1828)  333.     P.  distans  Don  Procir.  Fl.  Nepal.  2. 

Luzon,  Province  of  Benguet,  Baguio   (9S9  Barnes)   May,  June,  1004;  District 
of  Lepanto,  Bagnen  (1931  Copeland)  November,  1005,  alt.  2,000  m. 
Widely  distributed  in  tropical  Asia. 

71.  DryopterlB  crenata  (Forsk.)  0.  Ktze.  Rev.  Gen.  PI.  2  (1891|  811. 
Poli/podiittn  crenaivm  Forsk.  Fl.  Aeg.  Arab.  186. 

Luzon,  Province  of  Benguet,  Twin  Peaks  (6480  KImcr)  June,  1904;  Baguio 
(8395  Elmer)  June,  1004;  Bugias  (1851  Copeland)  October,  1005;  Provine*  of 
Rizal,  Montalban  (Loher)  October,  1903. 

Widely  distributed  from  China  across  tropical  Asia;  Cape  Verde  Islands. 
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72.  DryoptertB  setigera  (Blume)  0.  Ktze.  Rev.  Oen.  V\.  2  {imi)  S13. 
Uheitanthes  aetigera  Binme  Enum.  (1828)   138. 

Luzon,  witliout  locality  (I.  75,  412  Cumin,?}  "Polypodium  trichodea  Reinw." 
,r.  Sm.  in  Hook.  Journ.  Bot  3  <IH4I)  3!I4:  Province  of  Rizal  (10B4  Ramos) 
July,  1906;  Antipolo  IGuerrero)  June,  lllO.S;  Tanny  (228(1  Merrill)  May.  IflOS; 
(00  Foanoorlhy)  January,  IflOC;  Province  of  Caviffl,  Mrnilez  Nufiez  ( l.'lftS  Man- 
gvbat)  August,  lillKS;  Province  of  Ijtguna,  Cavinti  {Lohcr)  Februaity,  1006: 
Province  of  Benguet,  Daklan  (1837  Gopclavd)  October,  in05;  Baguio  (17H 
Topping)  January,  IflO-t.  Palawan  (282  Bermejoa)  January,  ISIOfl.  Mindanao, 
Province  of  Zamboanga.  (1614,  1691  Copeland)  March,  1904;  DiHtrtct  of  Diivao 
(611  Oopehmd)  March,  1904. 

I  have  previously  indicated '  some  Pliilippine  apeoimcnH  as  I'hegoptoria  ornaia 
(Wall.)  Bedd.,  which  Loker  found  at  Montalban  and  on  Mount  Maijuiling.  They 
now  appear  to  me  to  be  strongly  developed  forma  of  Dryopteris  aetigcrn,  and 
T  can  not  identify  the  Philippine  form  with  certainty  with  D.  omaia  as  reprpaentcd 
by  apecimena  from  DarjeeHng   (T465  Qamble)    1807. 

Widely  distributed  in  China  and  Malaya. 

73^  DryopterlB  aetosa  (Presl)  0.  Chr.  Ind.  Fil.  (1005)  202.  Laatrna  nctoaa 
Presl  Epim.  (1849)  40.  I'olypodmm  setoaum  Presl  Rel.  llaenk.  1:  27,  nou  Sw. 
Phegopteris  hirla  Christ  Bull.  Herb.  Boisa.  6:   lOB. 

Luzon,  Province  of  Ri/jil,  near  Montalhan   {Loher)    1807,  in  herb.  Kpw. 

Endemic. 

74.  Dryopteris  intermedia  (Blume)  O.  Ktze.  Rev.  Cen.  Pi.  2  (1891)  813. 
Aapidium  inlcrmedium  Blume  Enum.  161.  Dryopteris  rhodolepia  C.  Clir.  Ind.  Fil. 
( 1005)  288,  ex  parte,  nee  Clarke  Trans.  Linn.  Soc.  2:  526,  Ncphrodium. 

Luzon,  without  locality  (80,  151  Cuming)  "Laatrea  propinqna  J.  Km."  in 
Hook.  Journ.  Bot.  3  (1841)  412:  Province  of  Bataan,  r^nmao  River  (1240,  1241 
Borden)  June,  1904;  (109  Whiiford)  May.  1304;  (363,  370  Topping)  May,  1004. 
Negbos,  Gimagaan  River  (1605  Whilford)  May,  1906.  Mindanao,  Province  of 
Zamboanga,  Ran  Ramon  (146Bc,  1705d,  Vnpeland)  April,  1005. 

Widely  distributed  in  tropical  Asia. 

Var.  Mannii   (Hope)  Lastrea  Mannii  Hope  in  Journ.  Bot.  2S   (1890)   145. 

Fronde  facie  fere  D.  filicis  maris  Europeae,  valdo  elongata  oblonga 
bipinnatifida  pinnis  regulariter  lobatis,  lobis  simpHcibus,  pinnis  infimis 
solummodo  bipinnitifidis  et  postice  auetis. 

Mindanao,   Province   of  Zamboanga,   Ran   Ramon    (1588   Cop.-land)    January, 
1905;    (1640  Copeland)   February,  1005,  alt,  500  m. 
Assam,  leg  Jfamw.. 

Var.  microloba  n.  var. 

Stipite  rhachiqiie  purpurcis,  pilis  atroruliris  [>atentibus  d<msig.sime 
tectis,  pinnulis  minoribus  1.5  ad  2  cm.  longis  ct  0.5  cm.  latis,  lobis  con- 
fertis  6  utrinque,  angustis  2  ad  4  mm.  latia, 

Mindanao,  Province  of  Zamboanga   (1702  Copeland)   1905,  alt.  850  m. 
In  general  appearance  (juite  different  from  the  type. 

'Bull.  Herb.  Boiaa.  6  (1898)  196. 
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1   (Clarke)   Nepkrodium  rhodolepis  t'larke  in  Trans. 


Major  magisquo  compo^iita  quani  D  intermedia  pilis  atropurpureis 
basi  puitulaiis  fere  nullia  sed  squamis  rufobrunneis  subulatis,  lanceolatis 
et  ovatis  mixtis,  stipite  rhachi  costisque  abimde  vcbtitis, 

Luzon,  District  of  Lepanto  Bagnen  (1020  Copeland)  November,  1005.  Min- 
danao  Province  of /am boanga   {1773  Copelattd)   \<¥)&   alt   1,000  m. 

0  (knatensen  has  crrontouilj  identified  Dryopterta  tntermedia  (BI-)  with 
D  rhodoUpta  (Clarke)  in  his  index  Filicum  288  as  Clarke  has  expressed  very 
clearly  1  c  527  distinctive  characters  o(  the  latter  primary,  secondary  and 
tertiary  rachises  with  ovate  acute  aubadprease<i  hyaline  loee-mauve  scales." 

China  and  British  India   Himalayan  region 

76    Dryopterls  Copelandl  n   Hp 

Differt  a  D  miermedia  ab'.eiitia  piloruni  ntropurpurBorum  basi  piistii- 
latoram  inilumento  ■'quamato  fronde  posticL  non  aucta,  pinnis  angustis 
minonbus,  segmentis  minonbus  denticulate  Potius  D.  spinulosae  qiiam 
D  mtermedme  appropmquanda  Rhizomate  uti  videtur  obliquo  paiica 
folia  emittente  stipite  pennae  corvina«  orasaitie  rufostramineo,  30  cm. 
loiijto  cum  rhathi  lO'-tisqup  abunde  squamulis  minimis  setiformibus 
stngiUofiB  nifobrunnpis  obtecto  not  nnn  «quamis  ovatis  obtusis  0.6  cm. 
et  ultri  longis  et  latis  diaphanis  dilute  brunneie  ve^tito,  fronde  deltoideo- 
oblonga  40  cm  longa  30  cm  lata  tnpmnata  pinnis  ovato-oblongis 
inferionbuB  breviter  petiolulatis  remotis  (mfinio  intervallo  7  cm.)  aeumi- 
natis  baai  vix  attenuatis,  utnnque  ca  I'i  infra  apicem,  pinnis  infimia 
postice  vix  aucti«  piimula  basali  poateriore  sequente  breviore,  pinniilis 
ca  15  utrmque,  approzimatis,  4  cm  longis  15  cm  latis,  valde  regularitcr 
fere  ui-que  ad  co^tam  pmnatis,  <iegmontis  "i  ■^ubmaequalibus,  basi  sub- 
decurrentibus  rhombeo-oblongis  6  mm  longis  3  mm.  latis  obtusissimis, 
10  utroque  latere  regulariter  dentatii  dentibui  ca  5  utrinque  acutius- 
culi--  nems  pinnatiii  furcatis  'oris  rufobrunneit  numorosis  ca.  3  utrin- 
que e\mdii«iatis  faeiebus  pilii  albidis  numerosii  pubesccntibus,  textura 
flaccide  herbacea  colore  laete  virente 

LIZON  District  of  I^panto  Mrunt  Data  (IHb  t(n!i  d)  October,  1905,  alt. 
2  250  m 

77.  Dryopteris  Rizaiensis  n.  up. 

Ehizomate  brevi  crasso,  squamanim  rigidanim  1  cm.  longanim  seti 
formium  bmnnearum  coma  dense  vestito.  Stipitibua  subfasciculat 
pennae  corvinae  urassitie,  sulcatia,  35  cm.  longis  atrocastaneis  squam 
setiformibus  atropurpureis  patentibus  flexuosis  G  mm.  longis  dense  ves- 
titis,  fronde  39  cm.  longa,  basi  SO  cm.  lata  elongato-deltoidca,  basi  bipinna- 
tiflda  caetenim  piimata,  pinnis  falcatis  acutis  7  ad  8  utrinque  infra  apieem 
inclBum,  infimis  petiolulatis  remotis,  basi  postice  auctis  13  cm.  longis,  5 
cm.  latis  deltoideo-elongatis,  caeteris  lanceolato-oblongis  10  cm,  longis,  3.5 
cm.  latis,  superioribus  decuirenti-adnatis,  ad  basin  profunde,  supra  ad 
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median  et  tertiam  partem  lobatis,  costis  omnibus  late  alatis,  lobis  obtusia 
anbmtegris,  ca,  10  utrinque  1.5  ad  2  cm.  longis  1  em.  latis,  rhaclii  costis 
nervisque  squamuliB  brevibus  setiformibus  ant  lanceolatis  brunneis 
pubescent ibus,  nervis  in  lobis  pinnatis  furcatisque  flexuosis,  soris  in 
lobis  pluribus  usque  ad  6  utrinque  medialibus  minutis,  0.6  mm.  latis, 
pallide  fuscis,  indusio  reniformi  fla^cido  griseo  mox  evanido.  Textura 
lierbacea,  colore  pallide  virente. 

MiNUANAO,  Province  of  Zamboanga,  San  Ramon  {1640  Copetat\d]  February, 
1005:  District  of  Dsvao,  Moiuit  Apo  114e5b  Copcland)  October,  1904.  A  smaller 
form  from  Mabacal,  Province  of  Rizal,  Luzon   {I,oker)   Marcli,  1906. 

The  affinity  of  thia  apeeien  is  with  Dri/opteris  intermedia  and  D.  obacura,  but 
is  less  compound,  tlie  basal   pinnie  being  only  bipinnatifid,  the  pinnse  and  lobes 


SUPPLEMENT. 

27a.  Oryopleris  granulosa  (Presl)  C.  Chr.  Ind  lil  BbO  I'ulvioltum  rjru 
naliisum  Presl  Reliq.  Haenk.  1.  24  t.  4  f.  2.  1825. 

Differt  a  D.  otaria  (Kzc.  Mett.)  pinnis  crenato-dentatis  nee  profundc 
lobatis,  dentibus  integris  nee  spinuloso-seirulatiB.  nervis  conspicuis  fere 
omnibus  junctia  et  nurvulum  rectum  sursum  emittentibus  sons  minutife 
cxindusiatis.  Facie  rugosa.  D.  otaria  differt  pmnii  lobatii  lobis  ari&- 
tato-ciliatis  aut  sorratia,  nervis  magis  abliquis  mtonspicuis,  mtcriorbua 
solummodo  junctis,  soris  majoribus  nianifeste  mdusiatis     Facie  glabra 

Palawan  (863  Foxworthy)  May,  190G.  Balabao  (413  Mangubat)  March 
lOOS. 

The  aame  plant  but  larger  from  Indo-Cbina  leg.  P.  Shcrhardt. 
B4744 B 
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NOTES  ON  PHILIPPINE  PALMS,  I. 


Uy  Dr.  OuoARiw  Beccari. 
{Ftoroncc,  Italjf.) 


An  emimeration  of  the  jjahtii  giowmg  m  tlit  I'liilipiiiiic  Islands  was 
recently  published  bj  me^  Imt  a«  the  extin-ivt  botanical  expiovatioiis 
now  in  progress  in  the  \rchipelago  are  continually  bringing  to  liglit 
numerous  new  forms  of  this  fine  group  of  plants,  it  is  my  pur]>08e  to 
describe  them  m  these  "not^i"  a*,  niattnal  courteously  transmitted 
to  me  at  Florence  bj  Elmer  D  Memll  Botanist  of  the  Bureau  of  Science 
at  Manila,  becomes  available 

ARECA  Liiiii. 

Areca  Wh  IfordI    Bene   n    ap 

MijOT  taudiLC  cirt  10  m  alto  20  cm.  crasso.  Folia  amplisi 
liml  )  2  5-3  J  m  bngo  petiolo  brevi,  15  cm.  longo,  2.5-3  cm.  s| 
superne  piofunde  suleato  margmibus  acutis,  vagina  1  in.  longa; 
mentis  numcrosis  inaerjuidistantibus  et  facieulatis,  costulis  2-3  validie- 
simit  et  supeme  \alde  prommentibus  percursia,  basi  argute  2-3-plicati8 
segmentis  mtermedus  circiter  metralibus,  4.5-5  cm.  latis,  falci form i bus, 
longe  acuminata  supenonbus  sensim  brevioribus  et  apiee  obtuse  den- 
tatis    duobus  tcrmmalitus  basi  unitis,  pluricostulatis.     Spadices  45  cm. 

long!     3  plioato-ramo'si      Florea   -J Fructus   periantlno   cyathi- 

formi  obconico  15  mm  alto  sufEulti,  elongato-elliptici,  40-42  mm.  longi, 
18  mm  eraasi  fere  aequaliter  utrmque  sensim  attenuati,  apice  truncato, 
3  mm  lato  mammiUaeformi  et  in  medio  breviter  mucronuiato;  meso- 
carpii  hbns  tenuiwimis  numeroM«simis,  pi uriser latis. 

A  rather  large  palm  about  10  m.  high.  Stem  20  cm.  in  diameter, 
(Wlntford)  Leaies  very  large  the  leaf-sheath  about  1  m.  in  length, 
coriateou''  its  inner  surface  bilverj  white  and  more  strongly  striate  than 
the  outer;  the  petiole  comparatively  very  short  (15  em.  long  in  one  speci- 
men), 2.5-3  cm.  thick,  deeply  channeled  above,  its  margins  sharp;  the 
]>inniferous  part  3.3-3.5  m.  long,  its  rachis  very  robust,  round  near  the 
base  beneath  and  somewhat  depressed  and  flattish  in  the  intermediate  por- 
tion.    The  leaflets  numerous,  rather  closely  set,  inequidistant  and  more  or 

'  Le  Palme  delle  laolp  Filippine,  in  Webbia  (1905)  281-359,  See  also:  Pahtiae 
in  Perkins,  Frag.  Fl,  Phili 
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less  fascicled,  falciform,  very  long,  furnished  with  2-3  very  robust  and 
in  the  upper  surface  very  prominent  and  sharp  ribs,  very  slightly  or  not 
at  all  narrowing  below,  where  the  blade,  on  each  side  of  the  rib,  is 
very  strongly  plicate  downwards;  intermediate  leaflets  about  1  m.  long, 
4.5-5  cm.  broad  and  very  long-acuminate;  the  upper  ones  are  shorter 
and  obtusely  toothed  at  the  summit,  the  two  apical  leaflets  have  many 
very  approximate  ribs,  but  they  are  not  broader  than  the  others.  Spadix 
45  cm.  long  (in  one  specimen)  3  times  branched,  with  a  broad  lunate 
embraring  base  and  a  very  broad  and  short  peduncular  part  (8  cm.  long, 
35     m    I       d)     th     I    m        b        hes  d     ded      t  1     Iten   t 

d  d  th       b       tl     fl  b        hi  t    wh   1 

Iso        uisndth       1  ptb        ISfmlflw         Ml 

fl  Fru  t  iq  perm  th  b  oadly    b    n  th  f    m    15  n 

I     g     ta      p  1         te     b         1     keeled        tl     b    k     ts  p  t  1    1     g 
by  tl    d  tl   n  tl         ly         d   t  m       t    g  1      d   t       gi  1 
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nacular  name  (Tagalog)  "Bungaa  Qubat " 

A  very  fine  species,  probably  the  largest  nr  at  least  the  most  robust  of  the 
Reniis,  the  trunk  being  considerablj  thicker  than  that  of  Areca  Catechu  if  not 
po  high.  A.  Whilfordii  is  related  to  A  bonteensts  Becp  litt  i«  a  much  larger 
plant  and  with  smaller  fruit.  On  aciount  of  this  ob^  loua  afTnitj  I  pr  aumi,  that 
the  male  flowers  of  A.  WhitfoTdii  are  3  sfaminate 

Areca  mammiltata  Becc.  n.  sp. 

Gracilis  3  m.  alta,  caudice  3  cm  diam  Folia  metralia  petiolo 
longiusculo  supeme  angu'-te  profundeque  sulcato  segmenti'i  nonnihil 
numerosis,  suhaequalibu"  angui^te  fakato  sigmoideis,  uniioitatis,  acu- 
minato-caudatis,  subaequidi 'stantibus  3-4  co^tidati'',  basi  connatis,  apice 
tnmcatis  et  obtuse  dentatis  Spadice^  breves  dense  latoque  paniculati, 
duplicato-ramosi.  Flore''  t?  undaterilci  gemini  inter  se  valde  approxi- 
mati  et  concinni  2,2-3,5  mm  longi,  lanceolate  si gmoidei  acuti;  stami- 
nibus  6;  ovarii  rudimento  profundissime  3  partito  stamimbus  subaeqni- 
longo  vel  etiam  longiori,  Fructus  ellipsoideo-oblongi,  basi  acutati,  circiter 
ad  tertiam  superiorem  partem  aliquantum  coarctati,  vertice  3  mm.  lato, 
discoideo-mammillato  et  in  medio  obtuse  mucronato,  17-19  mm.  longi, 
6.5  mm.  lati,  extus  sublente  minute  granulati;  pcricarpio  tenui;  meso- 
carpii  fibris  rigidis,  parailelibus,  1-2  eeriatis;  endocarpio  crustaceo, 
fragili;  semine  anguste  ovato-conico  baei  planiusculo,  9-9.5  mm.  longo, 
5  mm,  spisso,  raphidis  ramulis  circiter  10,  laxe  anastoraosantibus. 
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A  slender  palm  about  I  ni.  liigli  (non  sobolifcrous?).  Stem  3  cm.  in 
diameter  leave':  judging  from  the  fragment  seen  by  me,  about  1  m. 
m  length,  the  pt,tiolo  rather  long,  8-10  mm,  thick,  finely  striate,  subterete 
but  deeph  and  rather  narrowly  furrowed  on  its  upper  surface  (the 
margma  of  the  lurrow  very  sharp)  obsoletely  longitudinally  keeled  under- 
neath, finely  striate  (when  dry) ;  the  rachis  convex  beneath  with  a 
salient  angle  above  and  two  side  facets  where  the  loafleta  are  attached; 
Jeaflefe,  rather  numerous  thin  in  texture,  membranous-sublierbaccous, 
all  ot  about  the  tame  breadth,  narrowly  falcate-sigitioid  and  unicostate, 
blightly  naiTowrd  at  the  base,  and  slightly  deourreut  along  tlie  rachis, 
verj  gradually  narrowing  upwards  into  a  long  linear  caudate  tip;  the 
mid  costa  strong,  raistd  and  sharp  above;  the  secondary  nerves  numerous, 
causing  both  surfaces  to  be  finely  striate;  usually  two  of  the  nerves 
on  each  side  of  the  mid-costa  are  sligthly  stronger  than  the  otiiers, 
especially  near  tlie  base;  tlie  margins  sharp  slightly  strengthened  hy  a 
secondary  nerve;  the  lower  leaflets  45  cm.  long  and  18-25  mm,  broad; 
the  two  apical  ones  united  by  tlieir  bases  into  a  deeply  furcate  flabellum; 
each  of  them  25  em.  long  and  about  5  cm.  broad,  4-5-coBtulate,  truncate 
and  almost  pneniorse  at  the  summit  and  with  as  many  pairs  of  very 
short  and  obtuse  tectli  as  there  are  eostae.  Spadix  erect,  densely  panicled, 
twice  branched,  about  20  cm.  long,  and  12-14  cm  hroad,  with  10-13 
ascendent- fastigiate  main  branches  which  form  a  dense  and  broad, 
panicle,  almost  without  a  peduncular  part,  as  the  lowest  branches 
spring  from  just  a  little  above  the  insertion  of  the  general  spathe.  The 
spathe  is  lanceolate,  34  cm.  in  length  and  4  5  cm  m  width,  somewhat 
narrowing  upwards  into  an  obtuse  tip  which  is  cilmt«-f ringed  on  the  mar- 
gins; main  branches  14^15  cm.  long  divided  into  14r-15  flexuose  fastigiate 
branchlets,  which  carry,  in  notches  of  their  latlier  stout  angular  base, 
from  2  to  13  female  flowers,  suddenly  becoming  very  slender,  very  closely 
and  minutely  notched  in  the  remaining  and  longer  portion  which  is 
covered  with  male  flowers.  Male  flowers  very  regularly  and  closely 
packed  together,  very  distinctly  secund  and  in  pairs  at  each  notch  of 
the  branchlets,  inconspicuously  hracteolate,  23—35  mm.  long>  sigmoid- 
lanceolate,  somewhat  flattened  or  S-gonous,  acute-apiculate ;  the  calyx 
very  small,  its  sepals  triangular,  acute,  sharply  keeled;  the  corolla  many 
times  longer  than  the  calyx,  its  petals  lanceolate-acuminate,  strongly 
striate  externally;  stamens  6,  somewhat  shorter  than  the  petals,  the 
filaments  very  short,  the  anthers  narrowly  sagittate,  acuminate-apiculate, 
the  cells  almost  parallel  but  deeply  separated  at  the  base;  rudimentary 
ovary  as  long  as  or  a  little  longer  than  the  stamens,  represented  by  3 
subulate  bodies  united  only  in  their  basal  part.  Female  flowers  broadly 
ovoid;  the  sepals  very  broad,  twice  broader  than  long,  slightly  apiculate, 
ciliolate  on  the  margins ;  the  petals  a  little  more  than  one-third  longer 
than  the  calyx,  imbricate  and  broadened  at  both  sides  in  their  basal  part 
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into  a  rounded  oiliotate  sjnall  auriclu,  the  cuntral  part  gradually  passing 
into  a  tliiclc  triangular,  valvato  point.  Fruiting  perianth  slightly  accres- 
cent 8  mm.  high.  Fruit  11'-19  mm.  long,  6.5  mm.  thick,  ellipsoid-oblong 
with  an  acute  base,  somewhat  contracted  or  rather  suddenly  narrowed 
below  the  summit,  which  is  truncate,  circular,  3  mm.  in  diameter,  and 
with  the  remains  ot  the  stigmas  forming  a  small  blnnt  mucro  in  its 
center;  the  outer  surface  of  the  fruit  is  dull,  of  a  rather  light  color 
and  finely  grained  under  tlie  lens ;  the  pericarp  on  tlie  whole  is  rather 
thin,  the  epicarp  being  thinly  crustacoous,  the  mesocarp  formed  by 
only  two  layers  of  rigid  parallel  libers,  and  the  cndorcarp  also  erustaeeous 
and  very  tiiin,  brittle  and  polished  inside.  Seed  narrowly  ovoid  with  a 
conical  and  obtuse  top  and  a  flat  base,  9-9.5  mm.  long,  5  mm,  thick; 
the  branches  of  the  raphis  are  about  10  erect  from  the  base,  of  which 
those  of  the  middle  pass  undivided  over  the;  top  of  the  seed  and  the 
others  bend  laterally  and  slightly  anastomose  on  tlie  opposite  side.  The 
rumination  is  formed  hy  brown  lamellse  and  does  not  reach  the  center. 
The  embryo  is  basal. 

In  swampy  places  along  the  Sarilian  River,  Palawan';  No.  3S10,  H.  M.  Currmi 
February,  10OC. 

This  species  seema  to  he  mMt  closelj  related  to  4  owycarpa  Scheflf  from 
North  Celebes  on  account  of  its  6-staminate  flowers  and  the  uize  of  th«  frnit,  hut 
the  fruit  of  A.  oxycarpa  h  equally  mrroned  and  icutt  it  Iwth  ind'i  while  in 
A.  mamtniltata  the  Tipper  end  is  narrower  than  the  lowpr  one  and  ferniinates 
in  a  bi'oad  discoid  mammilate  Bummit 

Areca  VIdaliana  Becc  n.  ap. 

Gracilis.  Folia  metralia  vel  paulJo  ultra,  petiolo  subtus  rotundato, 
supra  eanaliculato,  marginibus  obtusis;  segmentis  membranaceis  iitrinque 
8-10,  subaequidi stantibus,  2.5-4  cm.  inter  se  remotis  e  basi  lata  falcato- 
acinaei form i bus,  2-3-costuIatis  et  crebre  aeuteque  nervoso-striatis,  apice 
acuminato-caudatis,  cireiter  40  cm.  longis,  3—6  cm.  latis,  duobus  termi- 
nalibus  3-4.-eostu latis  et  apice  profunde  inciso-dentatis.  Flores  asym- 
metriee  lanceo-lati,  acuminati,  3-goni,  3-3.5  mm.  longi,  staminibus  G, 
ovarii  rudimento  profundissime  3-partito,  staminibus  longiori.  Fructus 
oblongo-elliptici,  18  mm.  longi,  7  mm.  lati,  utrinque  aequaliter  attenuati, 
vertice  3  mm.  lato,  discoido-mammillato  et  in  medio  obtuso  mucronato. 

Apparently  a  slender  palm  about  the  size  of  A.  mammUlata.  Leaves 
about  1  m.  in  length ;  the  petiole  round  beneath  and  somewhat  channeled 
above,  its  margins  very  obtuse;  the  rachis  indistinctly  ribbed  beneath 
along  the  middle  in  its  lower  portion  and  roundish  higher  up,  not 
very  prominently  acute  above;  the  segments  9-10  only  on  each  side 
of  the  rachis,  membranous,  subequidistant,  2.5-4  mm.  apart,  broadly 
falcate-acinaciform,  about  40  cm.  in  length  and  3-5  cm.  in  width,  very 
slightly  or  not  at  all  narrowed  at  the  base,  very  slightly  decurrent  along 
the  rachis,  gradually  acuminate  to  a  falcate  point  and  besides  produced 
into  a  linear  caudate  appendage  (tliie  3-4  cm.  in  length)  iisually  with 
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3,  ind  occasionally,  2-4  not  very  strong  costte  m  tlio  upper  surface  tlie 
becondarj  nervea  very  numerous  and  rather  sharp  on  both  surfaci.s  whicli 
thereton  appear  strongly  striate,  the  terminal  kaflets  are  of  unequal 
width  in  the  onlj  leaf  tieen  hj  me  and  not  broader  than  the  others, 
having  3—4  tostje,  are  united  only  at  their  bases  and  terminate  m  as  man\ 
pairs  of  narrow  teeth  as  tht,rL  art  costte,  tai-b  pan  of  t«eth  is  separated 
by  a  8inu«  15-:J0  mm  deep  Male  flowers  lanceolate  acuminate,  i 
gonoub  more  or  less  a*ynimetric,  3-15  mm  long,  tlit  caljx  very  small 
about  0  5  mm  long,  its  sepals  tiiangular,  acute,  sharplv  keeled,  the 
(orollamany  times  longer  than  the  calvx,  its  petals  lanceolate,  acuminab, 
stronglv  striate  ejiternallj  stamens  C,  with  short  filaments  and  very 
narrowly  sagittate  acuminate  apiculate  anthers ,  the  rudimentary  ovar> 
IS  a  little  longer  than  the  stamens  and  is  formed  by  li  slender  snbulatt 
bodies  unitetl  only  at  their  basal  part  itmtmg  putanth  S  mm  high 
limt  oblong  elliptical  alnioat  equally  narrowed  at-botli  ends  \S  mm 
long,  7  mm  thick  terminating  m  a  sharph  defined  disciform  orbicular 
i  mm  m  diameter,  mammillate  surface,  the  remains  of  the  3  stigmas 
forming  a  small  obtuse  mucro  in  its  center  otheiwise  the  fruit  is  >erv 
similar  to  that  of  A   mammillala 

Palawan   No   Wi'i  \  tdal  in  Herb  Becfurt 

1  haie  described  tbin  specter  from  verj  fragmentary  material  coiiBistiiif;  of 
an  entire  leaf  detached  male  flower!)  and  only  one  fruit,  nevertlielees  4.  V  uUiltatta 
seems  to  nie  to  be  a  very  well  cliBracfenzed  species  oil  ncoount  of  its  relatively 
large  lievandrnuB  male  flowers  and  small  elliptical  fruit  it  is  lelated  to  1  iium 
millata  from  which  it  differs  in  tbu  bi oiler  3  eostiilate  leafletH  1  irjrer  mnle 
flowers  and  in  the  fruit  (ijualU  tapering  tn  both  endo 

PINANGA  Blume. 


Major  caudice  sulelafi  IZ  15  cm  Intn  lo]iam]li  inn  ^agna 
circiter  metrali  petiolo  aubnullo  rachi  craasissiraa  hasi  5  cm  spi  aa 
et  m  tacie  s  iperion  prof  mde  sulcata  m  parte  media  supra  bifaeiah 
et  subtus  rotundata  s  gmenti  numerosa  aequidistantia,  iltema  m 
parte  media  G-7  cm  inter  se  remota  late  ensiformia  rectissima  rigidule 
jiapyracea  subtus  glabra  et  seeus  nervis  secundarns  mmutissime  sea 
bridula  1-'  costulata  basi  aliquantura  attenuata  ibique  argute  1  ' 
plicata  circiter  13  m  longa  in  acumen  rectum  sjmmetneum  sensim 
■ittenuata  cuandi  unicostata  apice  Integra  et  4-5  cm  lata  si  3  costata 
apice  profunde  bifido  et  8  9  cm  lata  aegmenta  termmalia  3-4  costulata 
"ecus  costulaa  inferiores  api  e  profunde  fi'^sa  partit  onibus  rectis  acute 
bidentatiB  Spadix  metralis  fructifer  deflexus  parte  pedieellan  craasa 
brevissima  ramulis  numerosia  spirahter  inaertis  40-50  em  longia  et 
5-6  mm  latis  has  subtrigonis  caetero  compressis  Fructus  concinne 
biseriato  pectmat  valde  ajprDMmati  late  oyoido-elliptici  utrmque 
nttenuati,  24-25  mm.  loagi,  13-14  mm.  lati,  in  snmmo  vertice  acutiuscule 
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mammilla ti ;  semine  ovato,  vertice  conico  obtusiusculo,  basi  obliqua  non 
eaudicTilata.  Perianthium  fnictiferum  depresse  cupulare,  truncatum, 
ad  faucem  non  conBtrictum,  3  mm.  altum,  7  mm.  latum. 

Stem  about  15  cm.  in  diameter.  Leaves  very  large;  leaf -sheath  nearly 
1  m.  in  length,  thickly  coriaceous,  covered  externally  with  appressed 
radiate  scales  of  a  chestnut  brown  color;  petiole  very  short  or  almost 
obsolete,  tlie  lowest  leaflets  springing  from  only  a  few  centimeters  above 
the  mouth  of  the  leaf-sheath;  raehis  very  strong,  5  cm.  thick  at  its 
base,  rounded  beneath  in  the  lower  portion  and  with  a  deep  and  broad 
furrow  above,  the  margins  of  this  rather  sharp,  in  the  intermediate 
portion  the  raehis  is  convex  beneath  and  above  beaxs  the  leaflets  attached 
on  board  fiattish  facets  on  each  side  of  a  sharp  salient  angle.  The 
leaflets  are  very  numerous,  equidistant  and  more  or  less  alternate; 
in  the  intermediate  portion  of  the  leaf  they  are  6-7  em.  apart,  broadly 
ensiform,  very  straight,  papyraceous  and  very  rigid,  1-  or  2-eostate, 
somewhat  narrowed  at  the  base,  and  when  1-costate  4^5  cm.  in  width 
and  gradually  acuminate  into  a  straight  symmetrical  entire  point,  when 
S-costate  8-9  em.  in  width  and  deeply  bifld;  the  costfe  are  very  robust, 
close  together  at  the  base,  where  the  blade  is  strongly  bent  downwards 
once  or  twice  according  to  the  number  of  the  costffi;  the  two  surfaces 
are  glabrous  and  finely  striate  with  numerous  secondary  nerves;  the 
upper  surface  is  almost  shining  and  polished,  the  lower  very  slightly 
paler  and  furnished  with  very  small  asperities  (visible  only  under 
a  lens)  along  the  secondary  nerves;  the  upper  leaflets  are  gradually 
shorter  but  of  the  sime  description,  the  two  terminal  onea  have  3-4 
ribs,  are  deeply  parted  m  as  man^  divisions  as  are  the  co'^t^,  eauh 
of  these  divisions  is  straight  acuminate  and  again  more  or  less  deeply 
and  acutely  cleft  at  its  summit  Spadij,  about  1  m  long  Lompc^cd 
of  a  very  short,  robust  and  deflected  peduoular  part  and  several  iJoril 
erous  branchlets  which  are  spirally  inserted  at  different  height"!  along 
the  central  axis,  the  branchlets  ire  40-50  cm  long  5-l>  mm  in  width, 
almost  trigonous  jn  their  basal  part  and  flattened  m  the  remainder, 
and  bear  exactly  3  senate  glomeruli  of  flowers,  the  bract  aubteniing 
each  glomerule  is  very  short,  scale  like,  lunate  and  with  the  margin  entire 
Male  flowers  Female  floioei  Frmling  phrianih 

depressed-cup ular  with  a  flat  base,  truncate  and  not  contracted  at  its 
mouth,  3  mm.  long,  7  mm.  broad;  its  petals  and  sepals  similar,  smooth 
externally,  their  margins  round  more  or  less  cleft.  Fruits  horizontally 
biseriate  and  very  regularly  set,  approxiroal«,  when  quite  ripe,  S4r-26 
mm.  long,  13-14  mm.  thick,  broadly  ovoid-elliptic al,  tapering  towards 
both  ends  but  a  little  more  towards  the  summit  which  ends  in  a  conical 
mammilate  rather  more  acute  point.  Seed  ovoid,  with  a  conic  bluntish 
point,  16  mm.  long,  11  mm.  broad,  the  base  broad,  oblique  and  not 
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caudiculate,  the  branches  of  the  raphis  miinerous,  anastomosing  and 
forming  a  network  of  long  and  narrow  loops. 

Not  common  along  the  Bongabong  River,  Mindobo,  No.  1388  H.  W.  Whitford, 
January  19,  1906.     Vernacular  Visayan  name  "Sarattag;"  Tagalog,  "I'ranhai." 

It  is  one  of  tlie  largest  and  most  IjeaiitiEul  species  of  tlie  genuH.  Whitford  in 
Ilia  field  notes  gives  5  m.  as  the  lieiglit  of  the  entire  plant,  but  from  tlie  ilinii'nsion>< 
of  the  leaves  we  should  estimates  greater  height.  From  the  Hize  uf  the  leaf- 
Blieatlia  the  trunk  may  be  judged  to  he  !5  cm.  in  diamet«r. 

Pinanga  modesta  Beec.  n.  sp. 

Gracilis,  1.5-3  m.  alta,  caudice  10-lS  mm.  diam.  internodis  3-6  cm. 
longis.  I'olia  O.C-1  ni.  longa,  vagina  ciiciter  18  cm.  longa,  petiolo  13-20 
cm.  longo,  basi  0—8  mm.  crasso,  supra  profumle  canaliculato,  marginibus 
obtusis,  segmentis  utrinque  3-4  et  duobus  terminalibus,  chartaceie,  rigid- 
ulis,  subtus  pallidis,  subglaueescentihus  et  sub  lente  punetulato-pubenilia, 
superne  striatis  et  minutissime  (aaepe  inconspicue)  puntulato-scabridis, 
lateralibus  aeinaci form ib lis  inae<jualibus  per  paria  oppositia,  aensim 
longeque  falcato-acnminatis,  3-G-costatis,  30-40  em.  longis,  4r-7  cm. 
latiSj  duobus  terminalibus  baai  connatis  et  apice  acute  duplicato-dentatis. 
Spadix  fructifer  brevis,  10-13  cm.  longus,  abrupte  deflexus,  parte  pedi- 
cellari  hrevisaima,  in  ramis  perpaucia  (S— 4)  valde  compressis  digitatim 
partitus ;  fructubus  horizontalibus  exacte  et  concinne  pectinato-biaeriatis, 
8-10  mm.  inter  se  remotis,  angustissime  ovatis,  basi  coarctatis  et  acutis, 
in  parte  superiori  sensim  attenuatie,  summo  apice  papillaeformi,  15-lG 
mm.  longia,  fi  mm.  erassis;  semine  e  basi  ovata  conico-acuto,  11  mm. 
longo,  5  mm.  crasso,  basi  caudiculato.  Perianthium  fruetiferum  2  mm. 
altum,  4  mm,  latum,  e  basi  plana  cupulari,  in  ore  nonnihil  eoarctatum. 

A  alender  species  1.5-3  m,  high.  Stem  10-16  mm.  in  diameter,  its 
joints  3-f>  cm.  long,  finely  dotted  with  small  brown  radiate  scales  in  the 
apical  young  parts.  Leaves  0.6—1  m.  long,  not  including  the  sheath ; 
this  about  18  cm.  long,  finely  and  sharply  striate,  more  or  less  scaly 
f urfuraeeous ;  the  petiole  12-20  cm.  long,  6-8  mm.  thick  in  its  baaal  part, 
rounded  beneath,  deeply  channeled  above,  the  margins  of  the  channel 
obtuse;  the  rachis  very  obscurely  keeled  beneath  in  its  lower  portion  and 
flattish  higher  up;  above  bifacial  from  the  middle  upwards  and  appressed 
scaly-furfuraceous  throughout  as  is  the  petiole.  The  leaflets  few,  usually 
only  3—3.  on  each  side  of  the  rachis  and  two  at  the  summit,  rather  firmly 
papyraceous,  dull,  subglaucescent  and  under  the  lens  finely  punctulate- 
puberuloua  beneath,  finely  striate  and  punctulate  above;  the  lateral 
leaflets  are  acinaciform,  about  40  cm.  long,  4-7  cm.  broad,  usually 
opposite,  very  slightly  or  not  at  al!  narrowed  at  tlie  base,  gradually 
falciform -acuminate,  with  3-6  acut«  acoatte;  the  terininal  leaflets  are 
united  by  their  bases,  S-10  cm.  broad,  with  many  (G-13)  coatte  and 
an  equal  number  of  main  teeth  at  their  aummit,  these  separated  by 
deep  and  acute  reentering  angles,  the  resulting  secondary  teeth  cleft 
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again  at  tlieir  apices  with  their  two  division's  more  or  his  acute  or 
acuminite  Friul  spadix  deSexed,  10-13  cm  long,  the  peduncular  part 
very  short  with  only  3-4  digitate  stionglj  flattened,  slightly  smuous 
hranches,  bracts  subtending  the  flowers  mconipicuouh  Flouen, 
Fniiiing  perianth  shallow li  cupular  i  nini  high,  4  mm  across,  truncate, 
narrower  at  the  mouth  than  at  thL  base,  the  bopals  and  pLtdK  similar 
very  cloelj  imbriiatod,  smooth  outside,  their  margins  rounded  entin, 
non-ciliate,  the  btpak  somewhat  thickened  and  gibbous  at  the  base 
Fruits  exactly  horizontally  bifarious,  ll-l'i  on  each  side  of  ihe  rafhis 
very  regularly  but  not  very  closel)  set,  15-1()  mm  long  (in(,ludiDg  the 
perianth),  fi  mm  thick,  conically  acuminate  from  an  ovoid  base  suddenh 
broadening  when  just  outside  the  mouth  of  the  perianth  the  base  acute 
included  the  apex  of  the  fruit  is  nippk  like  and  this  is  surmounttd 
by  the  remains  of  the  stigmis  m  the  shape  of  a  small  obtuse  mucro 
Seed  ovoid,  conic  and  acilte  above,  11  mm  long  ^i  mm  tliiek,  caudieulate 
at  the  bawc  the  brancheb  of  the  raphe  aie  very  few,  curved  on  the 
sides  and  slight)}  ana-tomosing 

Mindanao  San  Bamon  District  of  Zamboanga  on  riiigea  at  an  altitude  of 
about  600  m  h  B  Copeland  Maich  *)  1905  aHo  at  Camp  Keith le>  I-ike  Lan  o 
No.  487    Mary  Sliong  CUmtens   April    11106 

Tliis  19  a  small  species  with  tlie  habit  and  size  of  the  Indian  I'Mtanga  qm  i''5 
readily  recognizable  by  its  fiw  aeinaciform  and  underneath  pubescLnl  acabrid 
leaflets  the  spadix  with  very  tew  digitate  branches  and  the  disticl  oua  latl  ei 
remote  conicallv  ovoid  fruits 

Pinanga  Curranti  Beec.  n.  sp. 

Mediocris,  suhelata,  caudicc  cm  liin  I  ilm  i  >i  iil  il  ampla, 
segmentis  numerosis  valde  inaequalil  us  inaoquidistant  bus  attamen  non 
congestis,  aubtus  fugaciter  puberul  vtomcntellis  fere  rectis  niarginibus 
parallelibus,  intennediis  circiter  '^0  em  longis  validii'sime  1-3  costulatis, 
a-6  cm.  latis,  basi  vix  vel  non  attenuatis  in  parte  superiori  leviter 
curvato-falcatis  apice  profunde  dentatis  dentibus  triangularibus  bifidis, 
partitionibus  rectis  icummatis  segmentis  superioribus  brevioribus  rec- 
tioribus;  terminalibus  latioribus  pi  uncos  tulatis  apice  honnzontaliter 
truncatis,  breviter  obtuseque  dentatis  Spadicis  ramuli  fmctiferi  18 
cm.  longi,  valde  lompres-si,  sinuoai  fructitu^  horizontalibus  t\acte  bise- 
riatis,  ovato-elliptieis,  apice  ohtusis&imo  ba^i  parum  acutitis,  15  mm. 
longis,  9  mm.  latis,  semine  ovato  in  vertict  rotundato  la  i  nonnihil 
acutato,  10  mm.  longo  7  mm  laio  Perianthium  fructifemm  depresso- 
cupulare,  3  mm.  altum,  *i  mm  latum,  in  ore  non  constrietum,  imrno 
paullo  espansum. 

A  species  of  moderate  size,  7  m  high.  Stem  (i  cm.  in  diameter. 
Leaves  rather  large  with  numerous  leaflets ;  the  rachis  in  the  intermediate 
and  apical  portions  triangular  in  cross  section,  flat  and  striate  beneath, 
more  or  less  bifacial  above   puberuloua-f urf uraceous ;  tlie  segments  very 
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imoqiial,  inc'tiuidistant  but  not  in  groups,  almost  straight,  with  parallel 
margim,  glabrous  and  finely  striate  by  numerous  secondary  nerves  above, 
paler  and  f  ugaceously  puberuloua-furf uraceous  beneath ;  the  intermediate 
lea&ets  about  70  em.  long  with  1-3  very  robust  and  in  tlie  upper  surface 
very  sharp  eostie,  'Z-G  cm.  broad,  vory  slightly  or  not  at  all  narrowed  at 
the  base  and  not  at  all  liigmoid,  slightly  curved-falcate  at  tlie  summit, 
where  they  terminate  in  as  many  pairs  of  teeth  (or  main  teeth)  as  there 
are  costie,  each  pair  being  separated  by  an  acute  reiJntering  angle,  19-30 
nun.  deep;  the  single  teeth  are  triangular  and  also  cleft  at  their  summit 
into  two  acuminate  straight  points;  the  upper  leaflets  are  shorter  and 
straighter  tlian  the  lower  ones,  also  with  their  margins  exactly  parallel 
but  with  the  terminal  teeth  less  acuminate;  tlie  two  apical  leaflets  are  the 
liroadest,  have  7—8  costa),  are  horizontally  truncate  at  tlie  summit,  where 
the  main  teeth  are  very  short  and  their  divisions  very  obtuse  or  rounded 
and  convergent.  Of  the  spadix  1  have  seen  only  a  few  detachetl  fruit- 
bearing  branehes;  these  are  18  cm.  long,  strongly  flattened,  carrying 
on  each  side  18-80  exactly  bifarious  fruits;  the  bract  subtending  the 
fruit  is  very  narrowly  semiannulai,  deflexed  apiculate  in  the  middle. 
Fruiting  perianth  depressed-cupular,  3  mm,  high,  U  nun.  across,  with 
a  flat  base  and  a  slightly  broadened  mouth;  the  sepals  and  petals  similar, 
their  margins  round,  ciliolate  under  a  lens;  the  sepals  very  faintly 
striate  outside,  slightly  thickened  hut  not  gibbous  at  the  base.  Fruit 
very  regularly  ovoid-elliptic,  and  very  obtuse  at  the  summit,  15  mm. 
long,  9  mm.  broad.  Seed  ovoid,  with  a  round  top  and  a  more  acute  base, 
10  mm.  long,  7  mm.  Uiick ;  the  brandies  of  the  raphe  are  few  and  slightly 
anastomosing. 

Palawan,  in.  tlie  level  forest  at  about  10  m.  above  sea  level.  No.  3515,  H.  M. 
Gurran,  January  11,  1906. 

This  is  well  cliamct«rizeil  amongat  tlie  species  with  biaeriate  fruits  by  its 
large  size,  the  straight,  very  broadly  linear  leaflets  ^?hich  are  pnl«iruloiis  beneath 
iind  by  tiie  small  ovoid-elliptical  obtuse  fruit.  In  I',  speeiosa  the  leaflets  are  also 
bioadly  linear  and  not  falcate,  but  are  quite  glabrous  on  both  surfaces. 

Pinanga  Barnesll  var.  macrocarpa  Becc.  n.  var. 

Fructibus  37-33  mm.  longis,  17  mm.  iatis,  semine  ovato-oblongo, 
'i  cm.  longo. 

The  leaves  have  7-9  leaflets  on  each  side  of  the  racliis,  instead  of 
about  15,  are  broader,  with  more  costfe  and  therefore  with  more  falcate 
divisions  at  their  summit  than  in  the  typical  specimens.  The  spadix 
and  fruiting  perianth  are  as  in  the  Luzon  plant,  but  the  fruit  is  some- 
what larger  than  in  this  (27-33  mm.  long,  17  mm.  thick),  regularly 
ovoid-elliptical,  equally  tapering  at  both  ends  and  rather  acute  and  mam- 
mi  Jlato  at  the  apex. 

Balete,  Baco  River,  No.  275,  Minhoko,  R.  C.  McGregor,  April  22,  IflOS. 

Very  similar  to  the  typical  form  from  Luzon,  but  apparently  a  larger  plant 
with  the  trunk  about  2  m.  high  and  G  cm.  in  diameter. 
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ONCOSPERMA  Blume. 

Oncosperma  gracilipes  Becc  n.  ap. 

Gracilis,  caudice  subelato,  4  cm,  diara.  in  parte  apicaii  rubigiiioso- 
furfuraceo,  spiculis  1-4  cm.  longis  nndique  horrido.  Folia  anipla,  vagina 
50  cm.  longa  spicidis  nigria  armata,  petiolo  brevi,  parte  pennifera 
circiter  3  m.  longa,  rachi  subinermi,  sogmentis  mimerosis  aequidistan- 
tibua,  i-B  cm.  inter  se  remotis,  rectissimis,  enBlformibus,  apice  acuminato- 
Biibulatis,  basi  atteouatis,  subtus  secus  costam  mediam  paleolis  nonauUis 
praeditis;  intermediis  60-70  cm.  longis,  28-30  cm.  latis.  Spadix  pro 
rata  inter  species  affinea  brevis,  50  cm.  longus,  simpliciter-ramosus, 
rainulis  ad  10  in  apice  partis  peduncularis  circ.  13  cm.  longae,  congestis, 
rigidis,  crassis,  25-30  cm.  longis,  8  mm.  spissis,  profunde  crebreque 
scroljieulatis ;  fructibus  mediocribus,  perianthio  circ.  12  mm.  lato 
suffultis. 

A  slender  palm,  7-10  m,  high.  Stem  4  cm.  in  diameter  witli 
internodcs  5  cm.  long,  rusty  furfuraceous  at  its  summit,  covered  through- 
out with  very  slender  needle-like  unequal,  brittle,  black,  shining  spicute, 
which  vary  in  length  from  1  to  4  cm.  and  point  in  different  directions. 
Leaves  about  2  m.  long  not  including  the  sheath;  the  sheath  is  ratlier 
thickly  coriaceous,  50  cm.  long,  rusty-furfuraceoua  and  strongly  striated 
externally  and  more  or  less  covered  with  the  kind  of  spicule  described 
above,  but  smaller;  the  petiole  is  very  short  (about  15  cm.  in  one 
specimen)  round  beneath,  flattish  above  where  it  is  very  densely  covered 
with  spiculae,  which  here  however  are  appressed;  its  margins  acute, 
the  rachis  more  or  less  fugaceously  rusty-furfuraceous  with  a  few 
scattered  spiculae  in  its  lower  part,  smooth  from  the  middle  upwards, 
with  a  flat  facet  above  which  gradually  narrows  into  a  salient  angle 
separating  the  two  aide  facets  where  the  leaflets  are  inserted,  underneath 
the  rachis  is  convex  at*  first  and  flattish  from  the  middle  upwards. 
Leaflets  papyraceous,  very  numerous,  equidistant,  4^-5  cm.  apart,  quite 
smooth  (not  spinnlous)  on  both  surfaces,  almost  shining  above,  dull  and 
slightly  paler  beneath,  straight,  ensiform,  somewhat  narrowed  to  a 
rather  acute  base  (where  the  margins  are  strongly  deflexed),  gradually 
acuminate  to  a  subulate  point  from  the  middle  upwards,  longitudinally 
.  plicate  along  the  2-3  secondary  nerves  on  each  side  of  the  mid-costa; 
the  costa  is  rather  strong  and  prominent  in  the  upper  surface  where 
the  secondary  nerves  are  slender;  underneath  the  secondary  nerves  are 
prominent  and  as  strong  as  the  mid-costa,  which  is  furnished  with  a  few 
linear  scales;  the  intermediate  leaflet*  are  60-70  cm.  long,  28-30  mm. 
broad;  those  near  the  summit  are  gradually  shorter  and  narrower; 
the  ultimate  ones  narrowly  linear  and  though  acuminate  have  the  extreme 
apex  obtuse.  Fruiting  perianth  about  13  mm.  in  diameter;  the  divisions 
of  the  calyx  and  of  the  corolla  broadly  triangular  and  almost  equal. 
Fruit-spadix  about  60  cm.  long,  divided  into  about  10  simple  branches 
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almost  grouped  at  the  summit  of  a  rather  "short,  undivided,  rather 
robust,  rusty  furfurateou^  peduncular  portion  this  ii  smooth  above 
the  inbertioD  of  the  first  ■-pathe  ind  denseh  spieuliferous  below,  the 
branches  are  al!  of  about  the  lame  len^h,  25-30  cm  long  and  8  mm. 
thick  throughout,  ver\  flo'sely  and  reguHrly  hollowed  by  4-5  vertical 
lines  of  orbicular  "hallowlv  cupular,  scrobiculi  which  have  below  them 
a  nther  Lonspicuou^  leaf  like,  broadly  triangular  acute  deflexed  bract. 
Fruit  when  not  quite  mature,  globose,  12  mm  in  diameter,  with  a  dull 
and  finelj  granulate  surface  and  with  the  scar  left  bv  tlie  stigmas 
•ilmost  apical,  orbicular  3  mm   m  diameter 

In  a  ravine  in  fore<4ta  about  SO  m  abo\e  tht.  em  betweeti  Poigbilno  and  Atimo- 
naii   Province  of  Tayabaa   Luzon   No   4010   *  inter  D   Mernll  March    1905 

This  differs  from  the  few  otlier  specieti  of  the  genus  in  its  very  slender  trunk, 
in  ifs  apadit  with  few  tufted  comparative!)  short  and  thick  branches  which  are 
all  of  about  thp  same  length  and  separate  from  the  main  axis  at  almost  the  same 
Ipiel  The  fruits  I  have  seen  arc  still  very  young  but  certainly  they  are  larger 
than  those  of  0  filamentosa.  and  coniidernbly  smaller  than  those  of  0   homda 

ARENOA  Labill. 

Arenga  Ambong  Becc.  n.  sp.  WalUchia,  ohlongifolia  (non  Griff.)  Beco.  in 
Webbia  (1905)   p.  48. 

Caudex  crassus  et  brevis,  30  em.  diam.  (Copeland.)  Folia"  am- 
plissima,  segmentis  numerosis,  intermodiis  cireiter  70  cm.  longis  ambitu 
elongato-lanceolatis,  in  utroque  margine  sinibua  5-6,  saeplus  oppositis, 
profunde  excavatis,  in  sinibus  G-'!  cm.  latis,  in  partibus  latiorihus  usque 
ad  8-9  cm.,  basi  longe  cuneatis,  margine  inferiore  at  basin  auricula 
brevi  rotundata  praedito.  Spadiees  simpliciter  ramosi,  ramis  {dum 
flores  <f  adstant)  6-7  mm.  spissis,  fructiferis  valde  auctis,  teretibus, 
glabris,  digit!  minoris  crassitie.  Flores  c?  in  alabastro  bene  evoluto  ovati, 
distincte  abrupteque  apiculati,  15  mm.  longi;  staminibua  cireiter  100. 
Fructus  levifer  depresso-globosus  3  cm.  diam. 

Siem  short  and  thick  (non  soboliferous?).  Leaves  very  large;  the 
pinniferous  part,  according  to  Copeland,  is  3  m.  and  the  petiole  alone 
1-3  m.  in  length ;  the  rachis  in  the  terminal  part  is  very  slender,  and  in 
the  intermediate  portion  about  8  cm.  thick,  not  very  regularly  trigonous 
in  cross  section  and  with  the  upper  salient  angle  not  very  sharp;  the 
leaflets  are  numerous,  very  firmly  papyraceous,  those  attached  to  a 
rachis  of  2  cm.  in  thickness  (probably  the  intermediate  ones)  are  70 
cm.  long,  with  5-6  very  large  superposed  indentations  on  both  margins; 
the  indentations  of  one  side,  generally,  almost  exactly  opposite  to  those 
of  the  other  side;  an  entire  leaflet,  therefore,  has  5-6  places  where  they 
are  narrower  (6-7  cm.  in  width)  than  elsewhere  (8-9  cm.)  and  appear 
as  formed  by  several  superposed  reverted  truncated  cones ;  on  the  whole 
the  leaflets  are  elongate-lanceolate  in  outline,  slightly  and  rather  gradually 
narrowing  upwards  into  a  rather  broad  and  not  very  acute  point;  the 
basal  part  is  rather  narrowly,  long  and  somewhat  asymmetrical  cuncate, 
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which  at  its  summit  is  7-9  cm.  broad;  the  margins  of  those  portions 
between  two  indentations  are  straight  and  almost  smooth  in  their  iowor 
part,  but. otherwise  they  aje  sharply  dentato-serrate  and  almost  spinulous; 
just  at  the  base,  the  leaflets  have  their  lower  margin  lengthened  into 
a  short  and  rounded  ear-like  lobe,  while  this  is  wanting  in  the  upper 
margin;  the  niid-costa  is  very  robust,  much  more  prominent  on  the 
lower  than  on.  the  upper  surface ;  the  secondary  nerves  are  very  numer- 
ous and  very  slender  and  do  not  run  parallel  to  tlie  mid-costa  but 
slightly  diverge  from  it,  giving  to  both  surfaces,  but  especially  to 
the  lower  one,  a  finely  striate  appearance;  both  surfaces  are  glabrous, 
but  the  lower  one  is  slightly  paler  than  the  upper,  and  in  the  young 
leaves  looks  as  if  it  were  covered  with  a  very  tenuous  and  adherent 
ashy  indumentum  which  disappears  with  age;  near  the  summit  of  the 
leaf  the  rachis  is  very  slender  and  laterally  flattened  and  the  leaflets 
are  shorter  and  more  obtuse  than  the  lower  ones ;  the  terminal  leaflet 
is  flabel late-cuneiform  and  unequally  3-lobed  at  its  summit,  being 
apparently  formed  by  the  union  of  3  leaflets.  The  spadix  (which  I  have 
not  seen  entire)  is,  from  what  I  can  judge,  composed  of  an  axial 
part  carrying  several  simple  spreading  branches,  which  when  the  male 
flowers  are  full  grown  and  the  female  one  scarcely  visible,  are  fi-7  mm. 
thick  in  their  basal  part  and  narrower  higher  up ;  but  later  when  the 
same  branches  arc  covered  with  sessile,  horizontal  and  spirally  arranged 
fruits  they  attain  the  thickness  of  17  mm.  and  the  length  of  70  cm., 
are  terete,  glabrous  and  wrinkled  in  the  spaces  between  the  fruits.  The 
full  grown  male  flowers,  when  not  yet  open,  are  ovoid,  distinctly  apic- 
ulate,  15  mm.  long;  the  calyx  is  shortly  cupular,  its  sepals  are  broader 
than  high,  with  round  glabrous  and  entire  margins  and  are  more  or 
less  gibbous-ealearate  at  the  base;  the  petals  are  ovate-elliptical,  concave 
or  boat-shaped,  distinctly  apiculate;  the  stamens  are  about  100  (those 
of  the  center  apparently  abortive),   their  anthers  arc  very  narrowly 

linear  subnlate-aristate.     Female  flowers Friiitmg  perianth 

3.5  cm.  across,  formed  by  coriaceous  and  also  very  dark  colored  segmeni^. 
of  which  the  sepals  are  narrowly  lunate  and  strongly  crenate  on  the 
margin  and  the  petals  broadly  triangular,  at  least  3  times  as  long  as 
the  calyx,  thickened  and  obscurely  keeled  on  the  back  and  with  their 
margin  entire  or  2-3  dentate  and  sometimes  more  or  less  cleft  at  the 
apex.  The  fruit  is  globular,  slightly  depressed,  3  cm.  in  diameter 
slightly  concave  in  its  upper  part,  where  there  arc  3  prominent  lines 
radiating  from  3  small  central  clefts,  the  remains  of  the  stigmas.  When 
the  fruits  have  fallen  the  place  of  their  insertion  on  the  branches  is 
marked  by  large  and  circular  scars,  12-13  mm.  in  diameter,  surrounded 
by  3  very  narrowly  lunate,  blackish  or  dark  chestnut  brown  coriaceous 
bracts,  which  together  form  a  slightly  concave  or  pateriform  caliculum. 
The  seeds  are  3  in  each  fruit,  but  those  seen  by  me  were  not  quite 
mature. 
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MiNoANAo,  District  of  ZaniLoanfia ;  Sun  Rnmon,  collected  by  E.  B.  Cnjmlund 
witli  full  grown  male  flowers  and  unripe  fruit  Msrcli  16.  1000.  Vernacular 
name  in  Thapocano  "Cabonegro"  and  in  Moro  "Ambitng." 

The  collector's  "field  notes"  state  that  the  plant  wliieli  supplica  the  specimen 
liad  a  tr\ink  1  m.  higli  and  30  cni.  in  diameter,  adding,  however,  that  it  "becomes 
a  tree''  and  tliat  it  is  "a  source  of  hbro"  as  ia  the  ease  with  its  near  ally 
A.  undtilatifolia  Beoc'  from  which  it  tliffers  in  the  shape  of  the  male  flowers, 
these  being  oblong  with  a  roimd  top  in  .4.  wnd^Hatifolia,  ovoid  and  suddenly 
apicuiate  in  A.  Amhoiig:  furthermore  tlie  stamens  in  the  latter  are  100,  while  in 
the  former  they  are  about  ISO;  the  stem  of  A.  andutatifcilia  is  taller  and  thinner. 
nn<l  the  leaflets  at  their  base  have  two  auricles  one  on  each  margin  instead  of 
one,  otherwise  the  leaflets  are  extremely  alike  in  the  two  species. 

The  leaves  of  young  plants  of  A.  Amhimg  in  their  terminnl  part  have  ii 
striking  re'ieniblanee  to  those  of  Wallichin  oblongifotia  CirifT,,  to  which  1  had' 
iioiibtfully  referred  a  sterile  and  very  incomplete  specimen  cullected  iilso  at 
Zamboanga  by  E.  Garcia,  No.  053  Ahem.  In  A.  Ambimg  the  scars  of  the  fallen 
male  flowers  are  orbicular,  about  (i  mm.  in  diameter  and  show  the  punctiform 
marks  of  10-12  fibro- vascular  bundles;  in  A.  undvlatifolia  there  is  at  least  double 
that  niinilier  of  these  inarka  anil  this  fact  i»  apparently  in  correlation  with  the 
nioie  nnmerous  stamens  in  the  latt«r  species. 

LIVISTONA  R.  Brown. 

L  V  Btona  microcarpa  Bccc  n   sp 

Gracilis  elata  caudice  30  m  iongo  iO  cm  trasio  Folia  flabcllat) 
orbiculana  multiflla  pttiolo  gracili  margmibus  tantiiiii  jiropc  laBiii 
Bpmis  breiil  us  ret  tin  d  enti  form  i  bus  hori/ontaJibus  vlI  raro  reverBia  crebrc 
arinato  cactero  siibmeniiis  --egmentis  tentralibiis  cireitcr  usque  ad  ter 
tiam  superiorem  partem  connatis  circiter  SO  cm  ab  apice  petnli  metiiii 
t]h\\i  in  pirte  libera  SO-30  cm  longis  et  tasi  4—4  5  cm  latis  ab  hint 
«pnaim  sursum  attpnuatis  prope  apiccm  abnipte  angiistatm  suinmo  apicc 
rigtdo  breviter  bifido  partit  ombus  secundanis  Vreiiter  aeummatis  ct 
fere  pungentitus  Bcgmentif.  laterahbus  angustiorib  h  m  parte  iilicra 
4()— 50  cm  Jongs  et  apite  quam  centralibus  profuadii  b  divisia  divisio- 
nibuft  longe  acuminato  setifens  Spadix  gracilis  elongatua  parte  axili 
subteretei  digiti  mii  oris  crassitiae  mflorescentiis  partialdms  plurit  u" 
liiplicato  ramohis  ramulis  flor  fer  s  S  5  cm  longis  1  mm  crassia  true 
tiis  sphaericus  parvus   11  12  mm    diametro 

\  tall  spec  es  '^tem  blender  ^0  m  high  and  20  cm  in  diameter 
l<  urran)  Leaves  forming  an  almost  complete  multihl  circle  the 
petiole  long  and  slender  3  cm  broad  in  its  basal  part  where  it  is  flattish 
above  and  convex  beneath  anl  vrith  the  margins  acute  anl  vtrv  closely 
armed  with  small  horizontal  coni«a]  dentiform  spines  of  which  thi.  largest 
arc  5-G  mm  long  usually  straight  horizontal  and  cccasionally  retrorse 
liigher  up  the  spines  gia<luall>  become  smaller  and  more  scattered  and 

'Malesia  3:  03;  see  also  Beceari  "Nelle  Foreste  di  Borneo."  (Firenze  1002) 
pp.  32fl,  3fi5,  503,  SOS.  ... 

MVebbia  ( 100.5]  ,.48. 
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232  BECCARI. 

finally  eubtuberculif orm ;  the  central  divisions  of  the  leaf  are  united 
for  about  two-thirds  their  length  and  occasionally  somewhat  more,  measur- 
ing T5-80  em.  from  the  apex  of  the  petiole  to  their  summit  and  only 
36-30  cm  m  their  free  portions  which  are  4-4  'i  cm  broad  at  the  base 
from  the  ba-se  the  segment'*  gradually  narrow  towards  the  summit  wl  ere 
they  are  eudlenly  contracted  into  a  short  straight  firm  not  drooping 
point  this  IS  cleft  to  the  extent  of  4— r  tm  eath  of  the  two  resiltmg 
divisions  IS  straight  icuminate  and  with  an  aimo'^t  pungent  apex  the 
lateral  divisions  are  gralually  narrower  2-3  5  cm  broad  reach  nearer 
to  the  petiole  ire  graduallj  more  aeuminite  and  more  deeply  divided 
into  two  long  "straight  setiform  po  nti  the  filaments  m  the  sinuses  are 
obsolete  or  very  rudimLntary  the  uppei  main  costse  are  rather  prominent 
and  sharp  on  both  surfaces  which  are  almost  equally  green  and  almost 
shining  the  secondary  ncric!  ant  the  transverse  \einlets  are  \ery  slender 
and  scareeh  visiUe  SpadiT  elongated  slender  with  «e\eril  rather 
distant  branches  or  part  il  inflorescences  itb  mam  axis  rigil  stnight 
subterete  the  size  of  a  man  s  little  finger  Primary  spathes  thinly  coria 
teou'5  Ir}  reddish  brown  glibrous  tubular  cylmdraceous  rather  closely 
sheathing  obliquely  truncate  at  tl  e  mouth  produced  at  one  side  into  a 
blunt  point  the  margins  at  the  ape\  more  or  Ics  crcmte  and  glabrous 
Ihe  pirtnl  inflorescence  is  twice  1  ranched  ind  forms  a  small  lax  ovate 
20-3'i  cm  long  panicle  with  2  S  pumiry  lasU  branches  and  not  many 
flonferous  branehlets  the  peduncular  [art  of  the  panicle  is  tcncave  on 
the  inner  side,  and  convex  extenjally  with  very  sharp  edge's  erect  and 
IS  almost  entirely  sheathed  b^  its  own  spathe  the  bramhlets  are  3-5 
cm  long  subterete  about  1  mm  thick  at  the  base  The  flowers  are 
spirally  arranged  all  around  the  brancdilets  and  rest  on  very  small  de 
scoidal  slightly  prominent  ebractcolate  pulvmuli  Perfect  flou>er-<  not 
seen  Fruiting  permnth  hard,  \ery  short  2  mm  thick  and  1  5  mm  high 
Fruit  exactly  spherical,  11-13  mm.  in  diameter,  black  {at  least  when 
dry)  with  a  finely  wrinkled  surface  (when  not  quite  mature)  and  without 
a  visible  mark  of  the  remains  of  the  stigma;  the  pericarp  1,5  mm.  thick; 
the  mesocarp  grumose;  the  endocarp  very  thin.  Seed,  as  far  as  can  be 
Judged  from  the  immature  fruit,  exactly  spherical  with  a  broad  orbicular 
hilum. 

Palawan,  in  swamps  along  the  Caranugan  River.     No.  3784  ff.  M.  Curran. 

Distinct  from  the  only  two  other  yet  known  Philippine  species  of  this  genus,' 
by  the  segments  of  the  leaves  whicli  have  their  summit  divided  into  two  short 
straight  not  drooping  points,  by  the  petiole  armed  only  at  its  base  with  small 
closely  set  spines  and  by  the  small  round  fruit. 

The  specimens  examined  by  me  consist  of  portions  of  the  leaf  and  spadix  with 
not  quit*  mature  fruit. 

'  Livistona  MerrUHi  Becc.  and  L.  WhitfordU  Bece. ;  probably  L.  VidalU  Beec, 
must  be  referred  to  the  genua  PbolidocaTpus. 
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CALAMUS  Linn. 
Calamus  mollis  liliinco  \at.  palawanicus  Bfec.  n.  v.it. 
Gracilis  subineramis,  ocroa  spimilopa. 

Stem,  with  the  sheathe  attadioil,  13-15  iiiiii.  in  (iimiifter.  Lcaf-nkeaths 
iiiniaining  green  wlicn  dry.  more  or  less  lonf,'itu(lriiftlly  striiitc,  spinelws 
or  witli  some  seattcred  small,  yliort  anil  liroail-based,  soiiietinics  rotrorse 
prickles.  Ocrpa  dry,  reddish-brown,  sprnidous,  or  at  least  tiiherclod-spi- 
nulous.  Leafiels  more  or  less  incquidistant,  often  appro.YJmate  in  parsi 
on  eaeh  side  of  tJio  racliis  or  almost  ei|iii distant,  otherwise  as  in  the  typical 
form  but  the  margins  not  so  strongly  spinidons.  Sjtadix  with  sniooHi 
primary  spathos. 

Palawan  No  t(il3  H  V  C  it  a  Imuij  1  )0«  m  M  clearinKB,  locally 
|uite  oommon  (Male  plant)  ind  No  1  >]  IH  /  Ucr  ejus  (tcmiilc  pinnt) 
Deeemhpr   lOO-i 

It  differs  from  tipical  f  n  ollis  Blanco  of  1 1 70N  in  its  leiif-slientlia  lieing 
smooth  or  almost  ^o  and  in  bcinf;  less  s(  inoul  in  every  [iiirt.  It  is  scarcely 
diatmguisl  able  from  (  If  li/l  iianui  bcliauer  m  the  ocrca  bclnj;  more  or  less 
spinulous  and  tl  e  leaflets  I  aving  more  stron^lv  spinulouH  itinr^ins.  C.  Mej/cniatMa 
itself  i«  scarceh  a  distinct  species  and  had  betttr  be  considered  na  a  variety  of 
C   n  otlia  Blanco 

Calamus  Merrittianus  Bccc  n   sp 

Srantkn's  anipl  ssmns  taudicc  \aginato  6-""  cm  diametro.  Folia 
anipliBsinia  1  ti  et  ultra  longa  \agina  spissi,  lignosa,  spinis  gracilibus 
villc  inaoqiiahlma  2-4  tni  longjs  lanunaribus  satpc  laciniatis,  solitariis 
vel  eonfluentibus  inter  perplunmas  spmiilas  parvai  setifornics  immixtis 
donsiTisculc  armata  Segnienta  nunierosissima  ao^iuidistantis,  auguste 
lanceolata  itl  ensiforniia  bupra  m  costa  me<lia  et  in  costulis  duabns, 
subtus  tantum  in  costa  media  sttosa  Spaditos  latissime  paniculati, 
spatl  !s  prunarns  ct  secnndarii''  spmis  brevibus  \el  10—13  mm.  longis, 
nigreacentibus  rectis  hor  7ontalibu8  vcl  deflexis  am  ati ;  spicis  foemineis 
"-8  cm  longis  trcbrL  bitarie  flonfens  parte  pedictllari  gracili,  S-2.5 
cm  longa  in  funcio  spathae  suae  muertii  Fmctus  parvi,  squamis  per 
orthoititha''  ^1  ordmatis  m  dorso  con\exiB  et  non  sulcatis  margine  minute 
fimbriatis '' 

.Scandcnt  and  \crv  large  Sheathed  stem  b-t  cm  m  diameter.  Leaf- 
•<heaths  woody,  3— i  mm   thick  gibbous  aboie,  rather  densol>  armed  with 

'This  species  comes  near  f  Verrtlltt  Becc  and  belongs  to  Croup  XIV  uhich 
in  mv  Monoftrapli  of  tlie  &enui  Colamiti  in  lol  II  of  the  innats  of  the  Royal 
Botnnio  Oatden  Calcutla  in  press  is  characterized  as  follows  Lewes  prolonged 
into  a  long  and  clawed  cirrus  Leaf  sheaths  not  Hagelliferous  Spadix  not  flag 
elliferous  at  its  apex  uiuall^  shorter  than  the  leaves  Male  spadtx  ultra 
deeompoTind  Female  apadix  simply  decompound  quite  dlfTerent  from  the  male 
one  Male  and  femaU.  spikelets  stalked  or  inserted  inside  at  the  base  of  their 
respective  ipathei  on  di<<tinct  pedicels  which  are  as  long  as  their  respective 
spathes  FrvtUng  perianth  etplanate  Seed  with  ruminate  or  equable  albumen," 
54714— —6 
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feeble  but  very  noq  al  sp  nes  son  e  of  then  hav  ng  a  swollen  an  I  br  a  I 
base  and  a  slen  lor  ^—4  en  long  flat  Ian  nar  lastc  lark  b  wn  so 
t  mes  lac  ni  ite  bla  le  of  thn  k  n  1  son  o  are  lol  tarv  an  1  others  o  fluent 
or  eomb  1  ke  ntern  ingl  1  w  th  the  larj,e  ^j>  nos  a  e  nv  other  v  r 
email  br 'stle  1  ke  scattered  ones  uneq  al  ani  ms  1  nt  on  t  lerclel 
base  Leaves  \ery  large  u  one  speci  nen  3  i  long  n  the  p  nn  ferous 
part  vh  ch  is  regularl}  irm  I  t  ntervals  of  about  1(  ci  w  th  I  alf 
1  oris  of  e  traor  1  nar  I  st  ong  bla  k  cla  s  tl  e  pet  ole  a  veiy  rol  Ubt 
35  en  long  )  en  broal  at  ts  1  a  e  wl  ere  t  *!  le  sely  pr  kly  on  tl  e 
back  a  d  on  tl  e  arg  n  flatt  1  an  I  s  ooth  al  ove  ra  h  s  at  first  with 
aflat  u  face  abo  e  wh  h  lorle  ed  nether''  le  vitl  aprcklyrdge 
graduaHy  beeom  ng  arrower  a  1  the  r  lge«  cio  cr  togetl  er  nt  1  they 
un  te  to  forn  a  ''al  ent  b  nooth  angle  nderneatl  the  ra  h  b  am  od  at 
first  w  tl  sol  tary  and  pwards  w  th  2  5  nat  rather  r  ote  e  traor  1 
nar  ly  robu  t  black  claws  Lcaflel  very  n  ero  f  eq  1  stant  ^35 
cm  apart  narro  </\y  lanceolate  ensifon  papyraceo  i  green  both  e  r 
faces  si  gl  tlv  paler  ben  ath  si  ghtly  narroTi  ng  towarls  th  base  er 
gra  1  ally  an  1  long  a  um  nate  to  &  sub  late  and  at  the  s  des  br  stl)  t  p 
f  ntlv  3  eoitulate  th  tl  e  n  d  co=!ta  ery  re  notely  and  j  ar  gly  1  r  stl 
only  near  tl  e  sum     t    tl  e     de  c    tse  are  ten       s       1  be  r     erj   few 

ery  long  syad  -eous  1  r  sties  u  ler  e  th  the  1  oeta  alone  ■<  sj  ar  "Iv 
br  Btly  the  narg  ne  a  e  not  ver^  losely  c  1  ate  v  tl  1  ort  b  ties 
tra  s  cTse  ve  lets  not  very  con._p  uo  s  the  largest  leafl  ts  the  ntern  e 
d  ate  one  40  en  long  "'i  "8  mm  broat  the  pp  r  and  lower  one 
faon  e   hat    mailer      Male    pad  r  F   nale  spad  j  3  5  n     1  ng 

fori  ng  a  large  elongate  pyram  d  t  pan  cle  1  eh  term  nat"^  m  a  small 
and  ''hort  ta  1 1  k    jr   kly  appenli  anl    a    onpnsed  of  i  anv  p  rt  al 

nfloresce  i  es  pr  miry  s]  atl  es  tub  lar  tl  1  cor  a  eous  rather  Jo  1 
sheath  ng  sightly  e  large  1  alove  tronf,ly  irned  v  th  straglt  er 
short  or  10  1;J  n  n  lo  g  hla  kish  1  or  o  tal  or  1  gl  tly  deflexe<i  p  e 
prolo  ged  at  tl  e  s  n  t  nto  a  t  angular  sub  late  \  t  u  ually  pi  t 
on  the  ventral  s  de  glabrous  at  tl  e  outh  part  al  nflorescences  f  r 
nished  with  a  long  }eluncular  part  and  inserted  far  mside  their  respective 
bpathes  arched  downwarls  the  lower  ones  the  largest  50  cm  long 
with  14  15  ipikelets  on  cither  '*  do  the  other's  gralually  shorter  anl 
with  fewer  spikelets  secondary  spathos  tululir  closely  ihcathmg  very 
alightlv  mfunlibular  usuilly  longitud  nally  split  otherwise  truncate  anl 
entirt  at  the  mouth  produced  at  the  summit  into  i  broadly  triangulir 
]oint    armed  with  many  "mall  slenler  '^catterel    so!  tary    horizontal 

pmules  Spikeletfi  "S  cm  long  with  a  distinct  slender  ped  cular  j  art 
which  IS  inserted  at  the  bottom  cf  their  respective  spathes  arched  down 
wards  with  20  23  flowers  on  each  site  the  ipper  ipikelets  shorter  and 
with  fewer  flowers  spathcs  mfundibnliform  exacth  truncate  and  entire 
at  the  mouth,  sbghtly  apiculate  on  the  outer  side,  glabrous  and  non&triato , 
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involucroplioruin  cyathiform,  narrowing  towards  the  base  and  inserted 
at  the  bottom  of  its  own  spathel,  flattened,  two-keeled  and  bidentate  on 
the  side  next  to  the  axis;  involucre  c\ipular,  alnioat  entirely  inclosed  in 
the  involucrophomni,  truncate,  bidentate  on  the  side  of  the  areola  of 
the  neuter  flower,  the  areola  deep,  broadly  lunate  and  sharply  bordered. 
Female  flowers  4  mm.  long;  the  calyx  with  a  polished  base,  and  deeply 
l)arteil  into  3,  ovate,  externally  striolate,  acute  lobes;  corolla  as  tonfi;  as 
the  ealyx,  its  segments  acute,  slightly  narrower  than  the  lobes  of  the, 
calyx.  Fruit  seen  only  in  its  very  young  stage,  and  then  ovate  and 
stoutly  conieally  beaked,  with  the  scales  in  21  longitudinal  series,  yel- 
lowish, with  a  rusty,  minutely  fringed  margin,  shining,  convex  and  not 
ehannollcd  along  the  middle. 

MmooBo;   BongaboiiK  River.     No.  3012  M.  L.  Herritt,  Mnrcli,  1000. 

Very  closely  related  to  G.  Merrillii,  from  which  it  differs  cBpepinlIy  in  its 
primary  and  secondary  spatiies,  which  nre  priekly  in  C.  MerHttiimua  (ind  smootli 
in  0.  /Herritlii.  It  is  also  a^near  ally  of  C.  ZolUngcrii,  which,  however,  has  ijuite 
differently  armed  leaf-sheaths. 

Calamus  MindorenslB  Becc.  n.  sp. 

Altc  scandens,  caudice  vaginato  4  cm.  diam.  Folia  in  parte  pinnifera 
cireiter  1.5  m.  longa;  vagina  lignosa  epinis  dimidiato-conicis,  minutia- 
simis,  sparsis,  3-4  mm.  longis  armata;  pctiolo  valido  brevissimo  vcl 
subnullo;  rhachi  in  angu)o  suporiori  inermi ;  segmentis  aequidistantibus 
utrinque  cireiter  35,  spatio  nudo  6-7  em.  longo  inter  se  dissitis,  utrinquc 
viridibuB,  auguste  e)]iptico  lameolabs,  basi  et  apice  acutis,  plicato-pluri- 
costulatis,  supeme  in  eosta  media  et  in  costulis  duabus  spinulosis,  suhtus 
levibus.  Spadices  late  Janeque  paniculati;  spathis  seeundariii?  auguste 
tubuloso-in  fundi  bull  form]  hu*  levibus;  spicis  foemineis  vermicnlaribus, 
gracilibus,  10-13  cm  longis  utrmque  bifarie  3fl-32-floris,  patentibus  vel 
horizontalibus,  nonnihil  arcuatis,  exacte  ad  faucemearum  spatharum  in- 
sertis,  Perianthium  fructifemm  distincte  et  si  breviter  ped i cell i  forme. 
Fructue  giobosus,  parvus,  pieifoimis,  conspieue  rostratus;  squamrs  per 
orthostiehas  18-30  ordinatis,  nitidis,  convexis  nee  in  medio  sulcatis,  luride 
stramineis,  apieulo  rubello,  margine  scarioBo  minute  erosulo-donticulato. 
Semen  globosum.' 

Rather  robust  and  high  climbing.  Sheathed  stem  4  cm.  in  diameter. 
Leaf-sheaths  woody,  3  mm.  thick,  greenish  with  a  smooth  surface,  very 
thinly  covered  with  a  fugaceous  ashy  indumentum  when  young,  strongly 

°  This  apeciea  is  closely  related  to  G.  Moseleycmus  Becc,  and  belongs  to  Group 
XV,  of  my  Monograph,  characterized  as  follows;  "Leaves  prolonged  into  a  long 
and  clawed  cirrus,  heaf-sheatka  not  flagelliferoua.  Spadicea  usually  shorter  than 
the  leaves,  not  or  slightly  flagelliferoua  at  the  apex.  Spikelets  not  stalked, 
inserted  near  the  mouth  of  their  respective  spathes.  Fruiting  perianth  pedicelli- 
fonn  or  almost  explanate.  Seed  with  more  or  less  superficial  intrusions  of  the 
integument  or  distinctly  ruminate,  embryo  basilar  or  slightly  shifted  to  one  side." 
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gibbous  above,  feebly  armed  with  very  small,  8cattcro<l,  3— J-  mm.  long. 
horizontal,  semiconieal,  straight  spines,  which  have  the  tip  slightly  darker 
than  the  surface  of  the  sheath  and  the  base  lighter  and  tumescent.  Ocrea 
very  short,  axillary,  ligulifovm.  Leaves  cirriferous,  large;  petiole  very 
short  and  robust  or  almost  obsolete,  flattish  and  smooth  above,  3  em. 
broad,  armed  along  the  margins  with  rather  stout,  8-10  mm.  long, 
straight,  horizontal  spines;  racliis  in  the  intermediate  portion  obtusely 
trigonous,  fugaceously  ashy-furfuraeeous,  with  an  obtuse  smooth  salient 
angle  above,  armed  beneath  with  rather  remote  solitary  and  binate  (up- 
wards probably  3  nate)  blaek  tipped  claws  Leafcit  rather  numerous, 
(about  50  on  the  whole),  equidistant  not  ver>  approximate  (6-7  cm. 
apart)  rigidly  pap} racoons,  green  on  both  surfaces,  sljghtly  paler  beneath ; 
narrowly  elliptical  lanceolate,  narrowing  almost  equally  towards  both 
ends,  plieate-pluricostulate  base  and  ape\  atute,  the  latter  apinulous ;  the 
mid-costa  alone  rather  prominent  and  sharp  above  and  spinulous  as  are 
two  other  lateral  costula.  «hieh  are  near  the  upper  margin;  the  other 
eoetulae  are  ven  tenuous  and  siiiootli  underneath  the  nerves  are  numer- 
ous, but  devoid  of  bristles  or  spinnks  the  intermediate  leaflets  are 
45-47  era.  long  and  4  5-5  cm  broad,  tlii.  lower  ones  arc  smaller,  30-35 

cm.  long  and  proportionally  narrower     Male  bpadix Female 

spadix  decompound  forming  a  large  diffuse  panicle,  primary  xpathes 

;  partial  infloresLences  40-50  cm    long  (the  few  I  have  seen) 

with  10-12  spikelets  on  each  side  secondarj  spathcs  (the  spathes  of  the 
partial  inflorescences)  narrowly  tubular-in  fundi  bull  form,  unarmed,  strio- 
late,  very  thinly  and  fugaeeously  furfuraceous,  produced  at  the  summit 
into  a  broadly  triangular  acute  point;  the  mouth  eiliate  with  small 
paleolffi;  spikelets  (when  bearing  the  fruit)  spreading  or  horiKontal, 
slightly  arched,  with  a  distinct  auxiliary  callus,  inserted  just  at  the  mouths 
of  their  respective  spathes,  10-13  cm.  long  (the  upper  ones  somewhat 
shorter)  with  SO-33  distichous  flowers  on  each  side;  spathels  shortly, 
very  broadly  and  asymmetrically  infnndibuliform,  obsoletely  striately- 
veined,  slightly  produced  and  apiculate  at  one  side,  truncate  and  decid- 
uously  ciliolatc  at  the  moutli;  involuerophorum  very  shallowiy  eupular, 
immersed  in  its  own  spathel,  bidentate  and  laterally  adnate  to  the  base 
of  the  spatliel  above  its  own;  involucre  shallowiy  and  irregularly  eupular; 
areola  of  the  neuter  flower  very  depressedly  lunate.  Fruiting  perianth 
shortly  but  distinctly  pedicelliform ;  the  calyx  parted  down  to  Himost 
the  middle  into  3  triangular,  slightly  striately-veined,  acute  lobes,  and 
with  a  smooth  base ;  the  segments  of  the  corolla  triangular,  barely  shorter 
than  the  teeth  of  the  ea!yx.  Fiiiit  small,  spherical,  abruptly  and  com- 
paratively stoutly  beaked,  C.5  mm.  in  diameter  (when  not  quite  ripe) 
with  a  small  basal  acute  caudiculum,  which  penetrates  into  the  perianth ; 
scales  in  18-30  longitudinal  series,  shining,  convex  and  not  channeled 
along  the  middle,  of  a  dirty  straw-yellowish  color  and  with  a  reddish 


Hosted  by 


Google 


PHILIITINE   I'ALMS,    I.  237 

slightly  proOuectl  tip,  and  scarioiis  crosi'ly  tootlied  iimrgins.     Seed  sEimll, 

gloliose  (not  quite  mature). 

Balete   Baco  River  MiM)OBO  No   ■iO«  II  <     MHIregor    \pril    IHOI 

\  very  neai  alh  of  (    Ali/iLlryiiiiv8  llece     frojii  nliieli  it  differs  in  its  largei 

(liiiienBioiH   in  tlie  laiRer  and  more   iitlnse  i}nidi\  «itli  ii  nel    longer  i[)ik(  lets  and 

i-ipeeiiUj   111  tie  sni  lUer  fruit  intli   iiiou   nuiimous  -wiles    tliisi,  litlllg  uimugeil 

in  ig  20  longitudinal  seiie^ 

Calamus  Reyeaianus  Bece  n    sp 

Scandento  mediocria  Spadi\  foommciit.  diffu^o  paiiiculutus  (non  cirri- 
fer),  spatlua  pnmariis  tlongato  infundibulifoniiibiis  supiriK  spjiiis 
reetia  honzontalihua  patvi'.  den'-e  anuatis,  apathis  ■j* i niidanis  spmiili-^ 
paucis  quoquc  pracditift,  apicis  foeiiiineis  erecto  [>at«ntil>Uh,  3-'»  5  cm 
longis,  utrinque  lufane  7  1^  flon--  ad  faiiLtm  taruiii  spatlunuii  insLrti-- 
Poriantluum  fructifcriini  latiasimc  obcoiiiciiiu  tt  hulicxplan ituni  Iruc 
tuB  ■spliaeneuSj  15  mm  diam  brtiisMmt  ibnipttqut'  ro-.tratus,  sqiiamiij 
|xr  ortlioaticliati  IS  ordiiiatm,  strniumL-o  rulH,llH,  liiica  intra margmali 
augnstiasima  satiiratioro  notatib,  m  dorao  con\cxiii'tcnlis  ct  longitudi 
naliter  profunde  Mikitn,  iiiar|j;inc  --carioso  iiiiniitc  erosulo-iknticulato, 
ipici  tnangulari  obtuMU'-Lulo  buuiii  globcsum  lU-11  uim  diam , 
ruminatum ' 

\pparcntly  fcandont  and  of  moderate  mzc  temoh  •ipadtx  (non 
urnftrous)  diffusth  paniculate  tcniunating  m  a  email  tad  like  flattened 
appendage,  tliiH  a  few  ccntimctert  m  length  and  -■pmous  at  ith  apex, 
p^lm^ry  spatlies  verv  tloseli  sheatliing  thinly  corrateoiis,  ilongato- 
mfundibuliform,  densely  armod  iii  tlieir  upper  part  witli  small  straight 
horizontal  '•pines  flat  on  the  axial  side,  obliquely  truncate  and  entire 
at  tlie  mouth,  where  they  are  produced  at  one  side  into  an  elongate 
tnaugular  point,  thi?  keeled  on  ita  back  Partial  inflorc-ieence*<  (those 
of  the  upper  part  of  the  spadix)  spreading  IS-iO  cm  long,  with 
5-0  apikeleth  on  each  aide  secondary  spatlies  narrowly  infundibular 
with  a  few  horizontal  straight  spines  on  their  back  at  the  summit, 
obliquelj  truncate,  entire  and  fiinged  with  deciduoua  paleolie  at  their 
mouths  and  produced  at  one  iide  into  a  triangular  aeute  point,  spikelets 
treeto-patent  inserted  just  above  the  mouth  of  their  respectue  spathes, 
t-'i  5  cm  in  length  with  7-12  distiehoush  arranged  flowers  on  each 
side,  spathes  shallowlj  obliquely  infundibulai  shortly  apiculat«  at 
one  side  their  margins  entire  and  frngtd  with  deciduous  paleolffi, 
involuerophorum  concave  verj  shallow  immeraed  in  its  spathel  produced 
externall)  into  a  triangular  point  which  snbtenda  the  neuter  flower, 
involucre  bhallowly  and  aa> mmetrically  cupular,  bidentate  and  lunately 
exeavate  on  the  side  of  the  neuter  flower  of  which  the  areola  is  com 
paratneli   large,  lunate  and  sharply  l>ordered      Fruiting  perianth    not 

'Tliia  species  cornea  near  C  paluatrie  Griff;  and  belonga,  with  the  preceding, 
to  tlie  Group  XV  of  my  monograph. 
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foniing  a  pedicel  very  broadly  obconic  or  almost  explanate  Frutt 
spher  eal  surmounted  Ij  a  very  short  beak  15  mm  m  diameter  scales 
n  18  ioi  g  tud  1  al  ser  e&  of  a  redd  h  straw  ytllow  eo  or  w  th  a  narrow 
darker  ntro-  arg  nal  !  n  and  scar  u  fii  ely  ero  ely  tootl  ed  i  argm 
rati  er  convex  broadly  and  rUher  deeflj  iannel"^aidw  th  a  tr  angular 
rati  er  obtuse  po  nt.  iettZ  globidar  10  11  mil  n  d  aneter  w  th  i  not 
V  rv  eloselj  p  tttd  surface  the  cl  alazal  fo^ea  nd  st  ct  nl  rj 
siperfeial    all  unen  r  n  nate    entrvo  basal 

Un  aan   Prov    ce  of  Tayabaa   L  zo&    C    J(  yei   October   1304 

The  type  spec  d  en    s  the  te  n  nal  part  of  a  fru  t    g  epad  s  only      The  leaves 

which   I    upposP   belong  to  tl  a  apa    x   are  muel   !  ke  thoae    f  Calamus  paiuslrts 

to  wh  eh  t    8  apee  ea   a  related   but  f     m     h  eh   t   a  d  st  ngu  shed  by   tt  pe  fectlj 

aphencal  fm  t      The  leaves  ment  o  ed  above  l)elong   very  probabl      t<   tl  e  lo  ver 


part  of  the  sten     as  son  e  of  then    are  per  p  n  ate  and  on 

e  term  natea  w  th  a 

al  ort  rud  n  entarj      rru     t  e  leaflets  are  not     umeroua    «r 

e  very    nequ  d  stant 

approx  n  at«    n  g  oupa  ot  3  or  J  on  eiel    a  de  of  the  raci 

th  long    nternod 

betwee    each  group    ell  pt  c  0    elt  pt  e  lanceolate    15  28  cm 

long   eoneavo  con  e 

suddenly  c     t  acted    nto  a  br    tly   t  p    al     i  g  above    pal 

r  a    1  dul     bene  tl 

tl     5    tenuous    but        u                      J      e   n     1    w                ne  n 

a     hi  1         bp         el 

DAEUONOROPS  B     n 

Daemonorops  Curranji  Bece   n   sp    (Sect   Pipiospathaj 

\oii  alte  ■-canden'^  (?)      Vaginae  lolia  m  cirrum  gricilcm 

solito  modo  semiveiticiUatim  icikitum  abeuntia  rachide  supcme  spmu 
losa.  feegmenta  numerosa  aeqnidi^tantis  circiter  4  cm  inter  «e  remota 
august*  lauLeolati  \e\  lanceilato  ensiformia  intermedia  33— iO  tm 
longa,  l~-'0  mm  lata  aerum  pars  latioi  paullo  supra  bi&m  m  tosta  me 
dia  prope  aj  ;^m  et  socua  ne^vo^  duo  suporno  spiimlosa  subtus  in  eoata 
media  tantum  minute  pmulo  o  seto^a  Spadix  circiter  00  cm  longus 
jnapertus  augu'ite  cylindraeeui  parte  pedictllari  hrcvi  spmosa  sufEultii'^ 
Spathae  conaeeae  elongatt  spafulatae  inferior  extus  undique  epinis 
brevibui  deflexis  plus  mmusve  digitato  senatis  arniato  superiorei  m 
dorso  prope  apicem  tantum  spinosae  Panicula  fiuctiferi  elongate 
oblonga  spici  majoribuu  3  5-4  5  cm  longi's  utrinque  distice  b  9  floris 
earuni  axis  acute  zig  zag  smuo^a  Involucrophorum  breviter  pedicelli 
forme,  1-2  mm  longum  in  axilla  callosum  apice  truncatuin  Jn\o 
lucrum  apice  planum  orhicidare  Itmbo  angustissimo  anulari  cintum 
involucrophorum  brcvitcr  superajis  Flonsa  neutn  areola  parva  concava 
aodicolaris  non  tuiiiescens  perianthium  fructiferum  late  obconicum 
Pructus  sphericus  breviter  (onice  rostntus  12  mm  diametro  iquamis 
per  orthostichas  13-14  ordmatis  stramineis  Semen  globosum  letter 
dcpres'-um   tuberculato  alveolatum  S  mm   diametro 

Apparently    SLdndent   and   of    moderate    size      Lejf  sheatht 
Leaves  ttrmmated  with  a  not  \  r\    long  and     ienler  cirrus    whifh  is 
very  regularly  armed  with  approximate  half-whorls  of  very  sharp  con- 
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fluent  claws;  petiole ;  the  leaf-raehis  (in  the  intermediate  por- 
tion) is  slightly  convex  beneath,  where  it  is  strongly  and  regularly  armed 
with  half-whorls  of  5-nate  claws ;  and  with  a  very  sharp  and  spinuious 
salient  angle  above'  and  flat  sided  facets ;  leaflets  numerous,  equidistant, 
about  4  cm.  apart,  green  and.subshiniug  on  both  surfaces,  papyraceous, 
very  narrowly  lanceolate  or  lanceoiate-ensiform,  broadest  not  very  far 
above  the  base  and  thence  shortly  narrowing  downwards,  gradually 
acuminate  to  a  subulate  and  at  the  sides  spinuious  tip;  in  the  upper 
surface  the  mid-costa  is  tenuous  and  sharp,  spinuious  only  near  its 
summit,  and  accompanied  on  each  side  by  a  tenuous  secondary  nerve; 
this  stronger  than  some  other  nerves  of  the  same  kind  and  spinuious; 
underneath  the  mid-costa  alone  is  minutely  bristly  spinuious;  transverse 
veialets  very  tenuous  and  sharp  especially  in  the  upper  surface;  the 
intermediate  leaflets  33-40  cm.  long,  17-20  mm.  broad.  Female  apadix 
before  flowering  very  narrowly  cylindric  and  elongate,  slightly  arched; 
primary  spathes  at  first  tubular  very  obliquely  truncate  at  the  mouth  and 
produced  at  the  summit  into  a  triangular  point,  later  longitudinally 
split;  the  outermost  spatlie,  after  flowering,  elongate-spathulate,  grad- 
ually narrowing  towards  the  base  into  a  rather  short,  flattened,  prickly, 
pedicellar  part,  totally  and  very  densely  armed  externally  with  solitary 
or  more  or  loss  seriate  and  confluent,  dcflexcd,  short,  unequal  spines, 
which  have  a  reddish  brown  tip  and  a  lighter  swollen  base;  inner 
spathes  prickly  only  on  the  back,  especially  near  their  summit,  smooth 
on  the  margins  at  the  mouth;  when  in  flower  or  fruit,  the  female 
spadix  is  tenuously  rusty  furfuraceous  in  every  part,  about  60  cm. 
long,  slender,  rigid,  with  G-7  partial  inflorescences;  the  peduncular  part 
of  the  spadix  is  7-8  cm.  long,  7-ii  mm,  broad,  slightly  flattened,  very 
slightly  enlarged  upwards,  armed  with  deflexed,  solitary  or  confluent 
and  sugiditate,  straight,  rather  short,  deflexed  spines;  the  main  axis 
(of  the  spadix)  is  straight  with  its  lowest  (2-3)  internodes  slightly 
flattened,  the  others  obsoletely  angular;  secondary  and  tertiary  spathes 
inconspicuous;  partial  inflorescences  triangular  in  outline,  the  lower 
ones,  the  largest,  11—13  cm.  long;  the  upper  ones  shorter,  with  5-7 
bifarious  regularly  alternate  spreading  spikelets  on  either  side;  the 
axis  of  the  partial  inflorescences  straight,  very  acutely  3-4-gonous;  the 
lower  spikelets,  the  largest,  3.5— i.5  cm.  long,  with  6  to  !)  bifarioua 
flowers  on  each  side,  their  axis  very  acutely  angular  and  zigzag  sinuous; 
upper  spikelets  shorter  and  with  fewer  flowers;  spathels  scarious, 
very  shortly  annular  and  embracing,  produced  at  one  side  into  a 
triangular  spreading  acute  point;  involucrophorum  shortly  but  distinctly 
pedicelliform,  1-2  mm.  long,  angular,  very  spreading  or  horizontal 
when  hearing  the  fruit,  distinctly  callous  in  its  axilla,  truncate  and 
with  a  very  short  triangular  point  at  one  side  at  its  summit;  involucre 
slightly  raised   above  the  involucrophorum,   its   limb  represented  by  a 
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very  narrow  annular  rim  round  the  flat  orbicular  scar  left  by  the 
flower.  Areola  of  the  neuter  flower  rather  small,  concave,  niche-like, 
not  callous.  Female  flowers  5  mm.  long,  when  in  bud,  with  an  ovate 
base  and  a  trigonus  apex;  the  calyx  very  shallowly  cupular  with  3  broad 
acute  teeth;  the  corolla  4  times  as  long  as  -the  calyx,  parted  down  almost 
to  the  base  into  3  elongately  triangular,  sharply  striately  veined  segments. 
Fruiting  perianth  very  broadly  oheonic  and  therefore  not  distinctly 
pedieelliform.  Fruit  small,  spherical,  very  shortly  and  broadly  eonically 
beaked,  12  mm.  in  diameter  when  quite  ripe;  scales  in  12  to  14  longi- 
tudinal series,  polished,  narrowly  and  sharply  channeled  along  the  middle 
exactly  rhomboid,  with  an  obtuse  tip,  straw  yellow  with  very  narrow 
almost  entire  margins.  Seed  globular,  slightly  depressed,  10  mm.  Iiroad, 
8  mm.  high,  its  surface  pitted  and  tubercled. 

Palawan,  No.  3791  M,  M.  Curran,  February,  1800. 

i>.  Cvrranii  is  a  near  ally  of  D.  elongatue  Bl.,  from  wliich  it  difTera  in  the 
leaves  witli  equidistant  leaflets,  in  tlie  racliis  spimiloim  on  the  salient  iin^lc  abovp, 
and  in  tlie  sliglitly  larger  spherical  fruit. 
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Hy   EUCER  D.    MKKBTI.t.. 
iFrom  the  bolniiiciil  srclion  of  the  liiulogicnl  L'ibwii 


The  Htorature  hearing  (hreet]y  or  indirectly  on  Philippine  hotany  is 
so  extensive  and  si»  widely  scattered  that  it  has  hceii  considerwl  atlvisahle 
to  prepare  and  publish  from  time  to  time  lists  of  useful  or  eswntial  works 
containing  references  to  Philippine  planti^.  Such  lists  will  include  short 
reviews  of  monographs  of  various  genera  and  finiiilies  that  are  represented 
in  tlie  ]'hilippincs,  short  articles,  individual  diagnoses,  utc,  and  an 
attempt  will  be  made  to  review  obscure  and  rare  papers  referring  to 
I'htlippine  hotany  in  the  widest  sense  of  the  word.  Special  attention 
will  he  given  to  recent  publications,  but  the  older  ones  will  not  be 
ignored,  if  tliere  is  any  special  object  in  reviewing  them.  The  ultimate 
object  of  this  work  is  tlie  preparation  of  a  complete  bibliography  of 
Philippine  botany.     The  list  will  be  continued  from  time  to  time  in  this 

JOUKNAL. 

Ames,  Oakei.  Descriptions  of  New  Species  of  Acoviciiuiii  from  t)ie  Pliilippinea 
(/Voc   lUol    Soe   Wash    19   (lUOfl)   pp    14t  l'>4  ) 

JiKliteen  neiv  spectes  of  Acoiidwm  me  (leHcribed  all  with  the  cvception 
of  1  itnlliamaii  baaed  on  material  collerted  by  employies  of  tlie  Hiireau  (f 
Science  The  speciei  are  aa  follows  icoridtum  vnlltamait  4  graaitntfohum 
A  tentiifobvHi  A  tenue  A  part  ulum  A  uCTtaaJuIum  A  sincttforme  A 
anfraotum  1  lecurvam  i  pftiiipptn. 
turn  A  metnlli  A  longitubre  4 
copi.landti 

Beooarl  0  Le  lalnie  delle  I»>ole  tiltppint  (in  Martclli «  11  tftfiiu  (IflOoj  pp 
115  359  ) 

An  enumeration  of  all  tlie  palms  definitely  known  from  tlie  Pliilippinea 
in  wliicli  the  following  species  and  \arieties  are  deacribed  for  the  flrat  time 
I'tnanga  apecioea  F  copeUtndt  P  hamestt  1'  elmertt  and  P  cHnmata  (from 
Clima);  Caryota  merritlit;  Orama  paraguaneaats ;  Ltmstona  whilfordii,  L. 
vidatii;  Calatnas  moHis  var.  major,  V.  merriltii,  C.  siphonospathus  vara. 
aublevia,  oUgfilepU  {major),  otigolepis   (mintxr)  and  poh/l^jHe. 

Becearl,  0.  Syatematio  Enumeration  of  the  Species  of  Calamus  and  Daemon- 
oropa,  with  Diagnoses  of  the  New  Ones.  {RecoTds  Bot.  Surv.  India  Z  (1002) 
pp.  197-230.) 

■In  this  paper  1G4  species  of  Coiamus  are  ree<^7iized  and  77  species  of 
DaentonoTops,  of  which  tlie  following  are  credited  to  the  Philippines:  Calomus 
apinifotiua  n.  sp.,  <J.  mollis  Blanco,  C.  Blaneoi  Kunth,  C.  cummgianug  n.  ap., 
C.  ntosleyanus  n.  ep.,  C.  vidaltanus  n.  sp.,  C.  siphfynospalhua  Mart.,  C.  micro- 
carpus  n.  sp.,  C.  manillensig  H.  Wendl.,  and  C.  dimorphaeanthag  n.  sp.  Daem- 
onorups  fiiscvs  Mart.,  and  D,  gaudichaudti  Mjirt.     Calamus  discokiT  Mart., 
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C.  curag  Blanco  and  G,  meyenianns  Sohauer  are  considered  aa  doubtful, 
imperfectly  known  or  unrecognizable  apeciea.  All  the  species  enumerated 
from  the  Philippines  are  endemic  to  the  Archipelago. 

Brand,  A.     Symplocaceae.      {Das  Pfiaxtzenreioh,  6   (1901)  pp.  1-100.) 

A  single  genus,  Sj/mpiocos,  is  recognized,  containing  281  speeina,  of  which 
the  following  are  credited  to  the  Philippines:  %t»plocos  patens  Presl,  S. 
patens  var.  MUata  (Presl)  Brand,  S.  floridistima  Brand,  S.  polyandru 
(Blanco  ?),  Brand  S.  ferruginea  Roxb.,  S.  oblvgifolia  (Presl)  Vidal,  S. 
cumingiamt  Brand,  and  S,  l-uzoniensis  Rolfe,  all  endemic  with  the  exception 
of  8.  ferruginea.     (See  alao  Brand  in  Perkins  Frag.  Fl.  Philip,  pp.  3ft-37.) 

Brotherus,  V.  P.     Contributions  to  the  Brjo]ogical  Flora  of  the  Philippines,   I. 
{Gfversigt   af  h'ineka   Vetenskaps-Sooietelens   FirhamdUngar    (1904-05)    47,    ■ 
No.  14,  pp.  1-12.) 

Forty  species  of  Philippine  mosses  are  enumerated,  mostly  from  the  collec- 
tions of  Memll  Copelund  and  Elmer  The  foUoning  species  are  described 
as  new  Dtcranoloma  perarmatum  Macromttnum  merrxUit  Orlhommtim  to 
hen  Entudon  Umgiiiens  '^ematophyltum  pihferum  and  Hf/pnodendron  cope 
landtt 

Bnchenau   Ti     Ah^mataceae      IDas  Pflaofenreii-h  16   11903)   pp   1  ii6  ) 

No  Hpeeies  of  the  family  is  credited  to  the  Philipj  ines  but  since  the 
publication  of  the  m  nograph  the  widely  distributed  ■togittaria  sagttufnlia 
L  hna  been  found  in  Mindanao  The  other  t»o  families  considered  by 
Bvokenau  in  the  same  work  Sckeuek^eriaceae  and  Baton -aceae  are  not 
represented  in  tl  e  Philippines 

Bncbenan   Fr      Juneaeeae      (Dos  i'flan^enretfh  25   (190b)   pp    1  284  ) 

No  apeciei  of  tht  family  is  credited  to  the  Philippines  but  the  widelv 
distributed  Jvncus  effusus  L  is  found  on  the  mountains  of  L  izc n  an  i 
Mindanao  and  at  least  one  oil  ei  species  of  tl  e  genus  is  f  und  in  nortl  ern 
Luzon 

Christ  H  7iii  Farnllora  *on  Celebes  (Ann  Jatd  Bot  Builenis  11  4  (1904) 
p[     if  44  ) 

tortynine  species  are  enumerated    many  of  nhieh  extend  to  the  Philip 

Christ  E  Fijices  Borneenses  Fougeres  reeeuilhea  par  les  expeditions  des 
Messieurs  Nieuuenhuia  et  Hailier  dans  K  partte  Cquitoriale  de  Borneo 
(Ann   JaTd  Bnt   Bviten^  II    5   (ISO'S)  pi    02  140   plates  I  ) 

An  enumeration  of  15'i  speciea  man}  of  uhicb  are  lescnbed  as  new  with 
numerous  references  to  speoiea  extending  to  the  Philippines 

Christ  H  Filices  Insularum  Philippinarum  [Bull  Herb  Bois^  6  (IHOS)  pp 
127   154     189  210   plates  3  ) 

Two  hundred  and  seventy  one  species  of  ferns  and  fern  allies  are  enumer 
nted  the  list  being  baaed  on  the  collections  made  by  i  Loher  A  number 
of  species  are  credited  to  the  Philippines  for  the  first  time  and  the  following 
described  as  new  AliophUa  lepifera  J  Sm  \ar  eonqesta  i  fultatnosa 
IIymen/>phyllum  subdfmtasum  and  H  diacosutn  Lmdsaya  lokeriana  and  L 
oapillaoea  Lomana  fraseti  Cunn  var  phihppmenats  Plagiogyna  glaaca 
Kunze  var  phthppm^isis  iaplentum  lohentmum  A  cmittgaum  Kaulf  var 
btpmnattpdum  Aih^tum  saroatnornm  Christ  var  phtltppinense  i^ptdtvm 
lohertanum  i  gramimtoidts  i  faartet  Christ  *ar  elalttts  Polypodtam 
lohenanum  P  svbobhguatuty  I  sagillo  P  anon  ilum  P  lagunense  and 
ingtopterts  cartilagjdtns 
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Christ  H  Filices  Insularum  PhilippinaruD  II  {Bull  Herb  Boiat.  II.  < 
(1906)  pp   987   lull  ) 

Like  the  preceding  paper  based  also  on  material  collected  b;  A.  Loher,  witli 
wine  references  to  specimens  secured  by  other  collectors  102  species  being 
enumerated  ion  e  reported  from  tlie  Philippines  for  the  first  time  and  the 
following  lescnbed  as  new  thmtopltrt^  copelandt  J/ymenoI  pis  rigidissima, 
CyctopkoTita  ar^ryrolepu  itelhguea  ftemloba  Christ  var  lohen  Polj/podtum 
clrnTi  Lopel  %ar  separatum  I  mmdanense  P  su6tncfcum  P  sabdtynaria- 
cetim  F  subopposilum  Aspidmtn  batjanense  %tenooklaena  artkropteroides, 
isplBMum  cyy  btfohum  A  oolubrmum  Diplattvm  acrolu  D  mconspicuum, 
Atkyrmm  tohen  Dryoptens  rt  alenais  Aspidium  fttserwium  A.  angilogense, 
LeptoehiluB  atoUmifer  L  TizahanuB  S'ocooloma  molacoanum  Mett.,  vnr. 
atfnolobum  Pteurogramit  e  lohenana  \tllana  philippinensta  i  crispomargi- 
Mita  Ciiathea  loheri  C  calloaa  C  ad^nocklamye  Oletohema  tofieri,  and 
G   linearis  BTirm     \bi    stipiiiosa 

Christ  H  Die  Fa rn flora  von  Celebes  (Ann  Jard  Bol  Bvitenx  15  (1897)  pp. 
73  186   plat«s  S  ) 

\n  en  imeratioii  of  tie  ferna  known  fron  Celebes  308  species  being  listed, 
\  itli  nun  ci  o  1^  references  to  species  grow  ing  in  the  PI  ilippines 

Copeland  Edwin  Bingham  Outline  of  a  ^ear  s  Course  in  Botany  (Bureau  of 
fdwation  {Mantla)  Bull   24  (lOOG)  pp   1   18  | 

411  outline  of  tl  e  woik  in  botany  given  at  tl  e  PI  ilippiie  Normal  School, 
Manila  and  in  tl  e  seeondarj  sol  ool^  of  tl  e  Aicl  ipelnjiO 

Copeland  £dwin  Bingham  Ke>  to  the  Families  of  Vencular  Plants  in  the 
Plihlime  Islands  (Bureau  of  tducalion  {Ma  tla.)  Bull  24  (1906)  pp. 
19   52  ) 

An  analytical  key  to  tl  e  faraillPS  of  vascular  plants  known  to  be 
repre  ented  in  tie  PI  ilippines  following  the  system  of  bt  glcr  and  I'rantl, 
folloi  fd  I3    a   Bv-ftematic   enumeration   of   tie   families,   119   families   being 

Copeland,  Edwin  Bingham  Fungi  e^culentes  Pbilippinenses  (Ann.  Mycol. 
(lOa^)   3:  pp.  25-2*  ) 

Twenty-one  speeies  deicrihcd  m  the  following  genera;  Lyoperdon,  Copri- 
nu3,  Fanaeolus,  Agartous  and  hepiota  In  Gout  Loft  Publ.  28  (1»05|  pp. 
141-146,  tiie  above  paper  is  reprinted  in  Lnglish  with  the  addition  of  three 
half-tone  plates  under  the  title    New  Species  of  Edihle  Philippine  Fungi." 

Diela,  L.    Droseraceae.     (Das  P/Utnzenreieh  26  (1906  pp    1-136.) 

A  single  genus,  Drosero  is  repreiented  m  the  II  ilippines  by  the  following 
species;  D.  indica  L  British  India  to  \uitralia  D.  apalhulala  Labill., 
southern  Japan  and  China  to  East  \ustrafia  and  New  Zealand,  and  D.  peltata 
Smith,  British  India  to  Australia. 

Engler,  A.     Araceae-Pothoideae.     {Das  Pflanzenreich  21    (1906)  pp.  1-330.1 

The  following  species  are  credited  to  the  Philippines;  Pnthoa  longifohus 
Presl,  Philippines  to  Java,  Sumatra  and  the  Moluccas;  P.  acandena  Linn., 
British  India  to  Malaya;  P.  inaeqailaterus  (Presl)  Engl.,  PhilippineB  and 
Sumatra;  P.  oealifoliut  Engl.,  endemic;  P.  phttippinensia  Engl.,  endemic; 
P.  lunonenaia  (Presl)  Schott,  endemic;  Pothoiditim  Iti66ioniim  Schott,  a 
monotypie  genus,  Philippines,  Celebes  and  the  Moluccas.  No  form  of  Ac&rus 
ia  credited  to  the  Archipelago,  but  the  genus  is  represented  in  Luzon  by 
forms  referred  to  A.  calamus  L.,  but  of  which  I  have  seen  only  sterile 
specimens.     The  Philippine  form  is  possibly  referable  to  A.  gramiaeua  Soland. 
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Qraebner  P  Tvpliaceae  and  Sparganiaoeae  {Das  I'flansenTeich,  2  (1000) 
Tuphaciue  pp    1   IS     Spargamaoeae  pp    1  21   ) 

Of  the  TvpTmceae  lypha  angvBllfoha  Ij.  subsp  javaaica  Selinizl.  is  tlie 
onl>  form  credited  to  the  Philippines  Tlie  Spargamaceae  are  not  representfid 
in  t)  e  Phihppinp  flora 

Hanng  S  Fimge  neue  Arten  icr  (Tattunsen  (  vnomef  ra  «nd  Maniltoa  (JVo'is- 
blatt  Kgi  Bol   Oart   vnd  Vus  Berlin  3   (l')021   pp   186-191.) 

Several  species  are  described  in  both  genera  including  two  frozii  the 
Philippines   ( iinometra  stmpbctfoha  and  0   icarburiiti 

Hayata  B  tompositae  Formoaanae  {Joum  Poll  Sc?  Tokyo  18  (1!}04)  No.  S, 
pp    l-4'>   plates  2  ) 

An  enumeration  of  all  the  Con  positae  known  from  Formosa  with  analytical 
keyi  to  genera  and  ipecies  The  >iaine  species  are  again  enumerated  bj- 
Maliunivra  and  Hayata  in  their  Fnumeiatiu  Plantarum  in  Insula  Fumioiia 
Hponte  ereseentiuni     etc 

Hayata  B  Re\iaio  1' uphorbiacearuni  et  Buxaoearuni  Japonicarum.  {Jovni. 
(oil   Soi   Tokyo  20  IH)04)  No   1   pp   1  02   phtes  0  ) 

llie  article  contains  analjticnl  ke^'^  to  the  genera  and  .^peeies,  with 
de'tcnptiona  of  both  Formosan  species  are  imluded  24  genera  and  li!i 
speeies  of  Fuphorbiaceae  and  2  genera  and  3  specieH  of  Biixaceae  lieing 
recognized   niin^  of  the  former  extending  ti  the  Pliilippines. 

Hayek  Aufllgt  von  \eibenaceae  noife  herbain  \  indobonenRis.  [l-'rdde's  Re 
per(ort«m  2  fl>l)fl)  pp   8()-8S  ) 

Several  species  of  f  irbenaceae  sen  desciibed  as  nen  including  one,  Cnlli- 
carpa  elegane  Hayek  n  sp  1  e  88  froni  the  Pliilippines,  the  type  lieing 
No   1400  (  uming 

Koehne   £      Ljtiiraceae  (Das  i'/lanzenreich  17   (^OJ)   pp    l-:i2G.) 

The  follotting  species  are  credited  to  the  Philippines:  Hotalia  meAcana 
Cham  et  Vhleeht  *ar  tpruceana  (Giiaeb  )  Koeline  R.  riimosior  (L.) 
Koehnt  R  leptopetala  Koeline  R  tndica  ( ft  llld  )  Koeline,  all  widely 
distiibuted  Ammannta  eoomtiea  Rottb  Hub'ip  longifoha  Koeline,  A.  baomferti 
Linn  forma  tyjnca  Koeline  subf  oontraeia  Koeline  et  aiibsp.^  i>fW<jf3  (Hor- 
nem  )  Koeline  all  widely  distributed  Femphts  acidwla  lorst.,  a  strand-plant 
extending  from  Africa  tropical  Aaia  to  Malaya  Polviiesia  and  Australia; 
Lagerstroemui  tndica  L  (introduced  and  cultivated  only  I)  L.  apeciosa  (L.) 
Pers  L  battttnan  Vid  L  pinformts  Koeline  L  panteulata  (Tnree.)  Vidal, 
the  laat  thiee  endemic    Lau-soTita  inermia  Linn    introduced  and  cultivated. 

Lagrana  Haximo  Cien  Heleclios  de  Filipinas  dispuestos  con  aireglo  il  la  illtima 
edici  n  (1874)  de  la  &jiiopsis  Filicum  de  Hookei  (  Baker.  (Ann.  S»e, 
>5p  de  Htst    \al   7  (1878)  pp    1-19) 

An  enumeration  of  102  species  of  Philippine  ferna  collected  by  Rarmidn, 
e<  ntaining  no  descriptions  and  apparenth  no  changes  in  nomenclature,  but 
cilling  attention  to  the  \alid  tj  of  some  of  (aiantllee  species,  notably  Lygo- 
dxum  surnhaetatvm 

Haiden  J  H  On  the  Identifiiation  of  a  %pecien  of  Eucalyptus  from  the  Philip- 
pines     (Pior   O   h   Ivat    Museum  26   (1903)  091  092) 

One  of  the  few  species  of  this  characteristic  Australian  genus  found  north 
of  Australia  was  collected  b\  the  botanists  of  tlie  H  ilke's  U.  S.  Exploring 
Expedition  near  Zamboanga  Kiindanao  in  January  1842,  and  described  by 
Asa  Qtay  under  the  name  giien  it  b>  the  collector  huealyptua  mvltifiora 
Rich  After  examining  the  t3pe  Mr  Maiden  reduces  it  to  Eucalyptus 
noudiniomi  i   v   Mtlller  a  species  of  the  Bisinaik  Aicliipelago. 
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Martelll  V  Le  fomposite  raecoltc  da]  Dottor  O  Bewari  nell  nrcipelBp)  Malese 
e  nella  Papuasia      {^umo  Oiorn    Hot    Hal    15   (188))    pp    281    t05  ) 

4.11  pnumerution  of  tlie  ( oiiiiiosttQe  collcctnl  by  Dr  Bcecari  man\  of  winch 
L\tend  to  the  Philippines 

Hatsnmnia  J  and  Hayata  B  FiniitiiiHtio  Pliintnruiii  iii  In-^ula  1  orninsa 
Bpolitt  orcscentiiiiii  liucuRqiii  iite  cof^iitaniiii  adieetis  d(«iriptiotubuB  et 
figiins  specierum  pro  rejrione  noinnini  [loum  Coll  FIci  Tolyo  22  {1100) 
pp   1  702  plates  18  I 

An  entimerution  of  all  the  plants  kitoiMi  to  the  niitUora  from  tor]iio<<a 
rtitli  the  descriptions  of  some  new  species  about  1012  speOLCH  heitif!  enimiei 
at«d  of  ivhich  about  TT5  are  knoun  to  eitcnd  to  the  Philippines  Undoubt 
edlj  the  former  number  will  be  considerably  increased  as  more  extensive 
explorations  are  made  in  tormosa  utid  the  latter  will  he  increased  when  we 
shall  have  obtained  a  more  thorou);h  knowletli^e  of  the  flora  of  northern 
Luzon  and  of  the  Batane  Islands  Ihe  woik  on  the  toimoxa  flora  is  beinf; 
pioseciited  by  Dr  Hayata  and  lists  of  additions  are  being  published  bv  luill 
from  time  to  tune  in  the  Botanxcal  ifagazinc   Tokyo 

HerrlU  Elmer  D  Botanical  Work  in  the  Philippines  (Bureau  of  IgiicuHure 
[Manila)  Bull   4   (1901)  pp    1  53  ) 

An  historical  account  of  the  work  accomplished  on  the  Philippine  flora 
l>}  various  authors  nith  an  account  of  the  Manila  Botanical  Garden  herbaria 
and  botanical  libraries  in  Manila  Philippine  botanical  material  in  Furope 
and  America  and  a  partial  bibliography  relating  to  I'hillppine  botanj 

Uerrlll  Elmer  D  Repoit  n  Investigations  Mide  in  Ja\a  in  tlie  Year  IftOZ 
(to  estry  Burtau    {Vanila)    Bull    1    (JftOt)   pp    1   84) 

In  the  enumeration  of  the  PI  ilippine  plants  identified  at  BuiteiiEOrg 
(Plants  Aliemiana-  pp  16  56)  Cb  families  225  t,^"*''^  and  about  400 
species  ar(  hated  several  genera  M allaacodetidrim  htythroieylon  TValsura 
Aclephila  <  ynotrochcs  liCpiniopsie  and  Coulkoi  m  are  reported  from  the 
Philippines  for  the  first  time  and  5  s|>ecies  iie  described  as  ne»  tiodia 
ttndatUETists  (  =  £  latifoha  DC  )  "iemecorpus  maarophylla  1  aUiquium 
ahemtanum  1  itoe  pktltppmenstB  and  Ttmontus  phihppttiPneiB  Various  errors 
in  identifications  have  been  corrected  in  later  publications  but  others  remain 
to  he  considered  Among  the  apparent  errors  in  identifications  /  inus  ihasia 
IS  a  form  of  /*  miutaru  as  is  the  species  following  enumerated  without 
name  Qvercus  philtppxnen^ts  is  not  DfCandolle's  s[  ecies  but  is  Q  celebica 
Arlocarpus  btumei  is  probably  incorrectly  identified  and  the  specimen  may 
be  referable  to  4  comm-unts  Forst  iitanfkus  moluccana  is  not  that  species 
but  A  pAihppinenms  Merr  Canartum  commune  is  not  the  Linnean  speciea 
but  IS  C  ovatant  Toona  ctlvita  is  doubtful  as  to  the  species  the  material 
being  sterile  it  is  impossible  to  be  sure  of  the  identification  Walsura  rohustn 
IS  not  Roxburgh  s  species  but  distinct  H  ahernuma  Perk  Pterospermam 
bhimeanvni  whether  or  not  Korthals  species  the  specimens  are  referable  to 
the  earlier  P  obttqiium  Blanco  8aitrauta  retnioardHatia  Bl  specific  identit* 
\erj  doubtful  Arihrophsltum  dtversifoham  Bl  shouH  be  evcluded  as  the 
specimen  cited  is  (hoxi/lum  indtcum  Vent  leaf  specimens  only  Traokeloa 
permtlm  the  generic  identification  is  doubtful  fruits  only  Ixora  ambmnxoa 
can  he  excluded  as  the  specimen  cited  is  apparently  referable  t  >  Phalena 
Undoubtedly  other  errors  in  identifications  will  be  foun  i  later  as  the  material 
IS  more  thoroughly  worked  over  and  carefully  compared 
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Mez,  Carl.     Myninaceae      (Da)>  I'ftamenrcioh   9   (1902)   pp    1-437) 

Of  this  large  and  widely  diatribut«d  familv  the  following  ape  les  itp 
credited  to  the  Philif  pines  ilacsa  laaa  Mez  tf  hafnktana  Mez  At  manil 
lentia  Mez,  M  dentteutata  Mez  Af  awmngn  Mez  Jf  gaudtohaudtt  Mez  all 
endemic;  Ardista  comteulatvm  (L  )  Blanco  A  flortdum  R  &  S  both  widely 
distributed  in  the  Indo-Malayan  region  Ardtsia  iomenioea  Prcsl  i  pkttip 
pmentia  A.  DC  i  dtetioha  A  DC  A  mtndanaensia  Mez  A  nmrgtnata  Bl 
A.  sulcata  Mez  A  scabrtda  Mtz  1  hvmtlts  Vahl  d  ftoissiert  A  DC  A 
pirifolia  Mez  A  i,errtico^a  PresI  d  sfrandwlens  Mez.  1  perrotteitana  A  D(. 
A.  serrala  (Cav  )  Pers  A  oastaneifoha  Mez  d  oondoiieaMO  (O  Kta  )  Mez 
A.  acalaris  Mez  A  (Kminptono  A  DO  A  proteifolxa  Mez  A  iixtrbargtana 
Mez,  A.  sodyna  Mez  4  crtspa  IThunb  )  A  DO  A  pordeftrm  Mez  A  smuato 
crenata  Me/  A  jaoont  Mez  all  endemic  eicept  three  species  Dtseornli/x 
philippinenats  {\  DC)  Mez  D  vtdalti  Mez  D  ejfvsa  Mez  D  minoj  Mez 
D.  et/bianthoides  (A  DC  )  Mez  D  anqushfolta  Mez  nil  endemic  FmbeUa 
porteona  Mez  B  pftihppttienew  A  DC  both  endemic  Hapanea  philipptneTisis 
(A.  DC.)  Mez  endemic  Since  the  publication  of  the  monograph  represen 
tativea  of  2  other  genera  Ambylanthop^s  and  Labtsia  have  been  JiscoiPTcd 
in  the  Philippines  and  some  species  of  jjenera  luted  above  have  been  described 
[Ses  Mez,  Thts  Journal  1   (1906)  Suppl    pp   271-2-6) 

Palla,   E,     Selena  luzonensia  Palla  sp    nov     {Allijeitemp  But    7ettschr     (lilO'l 
The  above  new  species  described   to  be  issued  in  Kneaokers     CviiLracene 
exsiccatte,"  the  type  from  Mount  Arayat  Luzon 

Pax,  P.     Aeeraceae      {Das  Pflanzpntetch    S  (1902)   pp    1  80  | 

Of  the  single  genu*"  in  the  family  Acer  Iran  114  speoies  and  manv 
varieties  are  recognized  but  none  are  credited  to  the  Philippines  '*inoe  tlie 
publication  of  the  above  monograph  2  specie<4  have  been  discoverel  in  the 
Archipelago  both  undescribed  by  Pair  thus  adding  an  alditional  family  to 
the  list  of  those  previouib  known  from  the  Philippines 

Pax,  P.,  and  Knnth  S  Primulaeeae  (Dm  Pflanzenreieh  22  (lOOt)  pp  I  386  ) 
Of  this  family  Androsace  samifragtfoha  Bunge,  n  rtl  ern  India  to  China, 
Japan,  Formosa,  and  Luzon,  and  Lysimaokta  japonica  Thunb.,  with  about  the 
same  distribution  but  extending  to  Java,  and  L.  ramosa  Wall.,  var.  typioa 
K.  Knuth,  Himalaya,  Barma,  Java,  and  Luzon,  are  the  only  forms  credited  to 
the  Philippines.     A  few  more  species  are,  however,  found  in  northern  Luzon. 

Ferklnt,  J.  Fragmenta  Florie  Philippinee.  (Contributions  to  the  Flora  of  the 
Philippine  Islands,  Leipzig,  Gebrtider  Borntraeger  (1004-05)  pp.  1-212, 
plates  4.) 

This  work  was  issued  in  three  fascicles,  I,  pp.  1-86,  March  12,  1904;  II, 
pp.  67-162,  June  30,  1904,  and  III,  pp.  163-212,  February  20,  1005.  It  was 
prepared  by  Dr.  Perldns  with  the  assistance  of  various  specialists  and  was 
based  largely  on  the  Philippine  collections  of  Warburg,  Akern,  anil  Merrill. 
The  chief  groups  treated  are  Legumino&ae,  Dipteroaarpaceae,  Anaca^diaoeae, 
Meliaceae,  Pinaaeae,  Taxaceae,  Marantaoeae,  Gonystylaceae,  Burseraceae, 
Blaeocarpaceae,  Tiliaceae,  Malvaceae,  Bombacaoeae,  Stercviiaceae,  Rosaceae, 
and  Butaceae,  by  Perkins;  Symplocaceae  by  A.  Brand;  Acanthaceae  by  G. 
Lindau;  Fagaeeae  by  0.  von  Seeman;  Typhaceae  by  P.  Graebner;  Orohidaoeae 
by  R.  Schlechter;  Palmae  by  O.  Beccari;  Sapindaceae  by  L.  Radlkofer; 
Asclepiniiaceae  by  R.  Schlechter  and  O.  Warburg;  Myristteaeeae,  Pandanaccae, 
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Bcgoniaceoe,  Ulmaceae,  Moraceae,  Urlicaoeae,  Balanopkoraceae,  Arialolochia- 
eetm,  Magnoliaceae,  Thj/meliaceae,  and  Ericaoeae,  by  O.  Worlmrji;  ErioeanU>' 
naccae  by  W.  Rubland;  Oramincae  by  C  Mez  and  R.  Pilger;  Pipcraceae  by 

C.  de  CandoUe  and  ferns  by  E.  B.  Copeland.  In  this  work  no  Ipsb  than  2 
genera  and  219  species  and  varieties  are  described  as  new  and  1  family, 
several  ffenero  and  many  HjieeieEs  ereditei]  to  tlie  Fhilippincit  for  tbe  first  time. 

FcTkins,  J.     Zw<?i  npue  Meliaci^n.      (Noti^blatl  Kgl.  Bot.  Gart.  unil  Mug.  Berlin 
(1903)  pp.  78-70.1 

'  Aglaia  kartnsiana  and  Cipadessa  warburgU  are  described,  the  descriptions 
being  translated  into  Englisli  in  Perk.  Frag.  Fl.  Philip.  (1004)   30,32. 

Perkins,  J.,  and  Ollf,  E.  Monemiaceae.  (Das  Pflanzenreich  A  (1001)  pp.  1-122.) 
Thirty-one  genera  are  reci^ized,  but  no  representative  of  the  entire 
family  ia  cited  from  the  Philippines.  Since  the  publication  of  the  work 
Kihara  elliptoidea,  K.  depavperata,  K.  grnndifoHa,  and  Maitkova  Bhartaura 
have  l>een  described  by  Merrill,  Kibara  coriacea  was  previously  credited  to 
the  Philippines  by  Rolfe,  and  Matthaea  sancia  by  Ceron. 

PfitzcT,  E.  Orchidaoeae-Pleonandrae.  (Oos  PfianzenTeick  12  (1003)  pp.  1-132,) 
Nevmiedia  vcratrifotia  Blume  and  S.  xollingeri  Reichb.  f.,  are  credited  to 
Luzon  with  doubt,  and  Apostasia  vxilliokii  R.  Br,,  as  perhaps  growing  in 
Luzon;  Paphiopedihtm  rothschildianum  (Reiclib.  f.)  PfltE.,  var.  elliotianum 
(O'Brien)  Pfita.,  F.  philippinense  (Reichb.  f.)  Pfttz.,  and  the  variety  plaCy- 
laenium  Desb.,  P.  roebbelinii  (Reichb.  f.)  Pfitz.,  P.  haynaldUmum  (Reichb.  f,) 
Pfitz.,  P.  argas  (Reichb.  f.)  Pfitz.,  and  P.  oilioiare  (Reichb.  f.)  PfJtz.,  all 
endemic  except  the  last  one,  which  is  also  found  in  the  Malayan  Peninsula. 

Pilger,  R.    Taxaceae.     (Dos  Pflansenreich,  18   (1903)   pp.  1-124.) 

Of  this  family  the  following  speciea  are  credited  to  the  Philippines: 
Daorydinm  falciforme  (Pari.)  Presl,  Borneo  and  Mindoro;  D.  elalum  (Rojtb.) 
WalL,  Malaya,  Mindoro;  Podocarpus  imbricafus  Blume,  var.  cumingii  (Pari.) 
Pilger,  the  variety  endemic,  the  species  from  Burma  to  Malaya;  D.  ooslalU 
Presl,  endemic;  Phyllocludus  prolractas  (Warb.)  Pilger,  Philippines,  Moluc- 
cas and  New  Guinea;  Taxus  baocala  aubsp,  wallichiima  (Zuco.)  Filger, 
British  India  to  Malaya  and  Celebes,  other  forms  widely  distributed  in 
tropical  and  temperate  regions  of  the  World.  Since  the  publication  of  the 
monograph  several  additional  species  of  Podocarpus  have  been  found  in  the 
Philippines,  some  identical  with  previously  descritied  species  of  the  Malayan 
region,  others  undescribed. 

Praia,  D.     Novicae  Indicae  XVIII. — The  Asiatic  Species  of  Dalbergia.      (Joam. 
As.  Boo.  Beng.  70  (IBOl)  part  2,  pp,  39-85.) 

Seventy-four  species  of  the  genus  are  recognized,  of  which  the  following 
five  are  credited  to  the  Philippines:  Dalbergia  polypfyylia  Benth,  endemic; 

D.  tamarindifolia  Roxb.,  Himalayan  region  to  Malaya  and  Luzon;  D.  cande- 
natensis  (Dennst.)  Prain  (D.  (or(o  Grah.)  western  India  to  Malaya,  Poly- 
nesia and  Australia;  D.  ferruginea  Roxb.,  Malaya,  Philippines,  New  Guinea, 
and  D.  cumingiana  Benth,,  endepiio. 

Fraln,  D.     A  List  of  the  Asiatic  Species  of  Ormosia.      {Joarn.  As.  Hoc.  Beng.  69 
(1900)  part  2,  pp,  175-188,) 

Twenty-two  speciea  of  the  genus  are  recognized,  of  which  only  one  is  found 
in  the  Philippines,  the  endemic  Ormosio  calmiensia  Blanco.  A  second  Philip- 
pine species,  Ormosto  paniculata  Merr.,  haa  since  been  described,  Philip, 
Joum.  8ci.  (1906)   1.  Suppl.  64. 
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frain    D      Report  on  tlip  Indian   Specip-i   of  PteiocarpiiB      i'^lray  Lra  a,   from 
Indian  Forests    is»ued  with /nrfion  f  oies(ej  26   (1100)  No    10   pp    1   IC  ) 

Five  species  are  considered  e'4pe<.iall>  \Mt1i  a  \ien  to  tlie  identity  of  the 
sj  ecies  yielding  tlie  padouk  tiinlier  of  commerce  But  one  species  considered 
extends  to  the  Philippines  /'  mdicua  \\  illd  but  in  i  footnote  on  page  10 
the  Philippine  /'  vidahonvs  Rolfe  is  leluced  to  F  erhtnatug  Pers  a  species 
previoush  knonn  onlj  from  south  Celebes 

Kendle,  A.  B.     Najadaceac.     (Das  P/lanaxmmioh  7   Uf>l>l)   PP-  1-21.1 

A  aingle  genus,  Najas  Linn.,  is  recognized,  containing  32  species  and  iiiUiny 
varieties,  of  which  the  following  ai'e  found  in  tlm  Philippines:  Najas 
foveolata  A.  Br.,  X.  falcicvlata  A.  Br.,  and  N.  graminea  Del. 

BobiUBon,  C.  B.     The  History  of  Botany  in  the  Philippine  Islands,     (./oitrn.  .V.  1". 
Bot.  Card.  7   (IflOO)   pp.  104-112.) 

A  sketch  of  the  history  of  Philippine  botany  froni  the  year  1.^87  to  the 
year  1006,  including  some  data  not  included  by  Merrill  in  his  "Botanical 
Work  in  the  Philippines." 

Roblnaon,  C.  B.     Some  Affinities  of  the  Philippine  Flora.      {Torreya,  7    (1!)07) 
pp.  1^.)      , 

A  review  of  the  introduction  to  Merrill's  "New  or  Noteworthy  Philijipine 
Plants,  V"  Philip.  Journ.  8ci.  1   (IBOC)  Suppl.  pp.  lG!i-24(!. 

Kuhland    W      Friocautonaceae      (Oa^  Pflaniienreiek    13   (l')O^)    |>p    1  214) 

Nine  genera  are  recognizee!  of  vliich  hut  one  I'nocaulon  T  inn  with  I  I) 
species  IS  represented  in  the  Philippines  The  species  credited  to  the  Phil 
ippines  are  f  truneaium  Ham  which  should  be  excluded  as  the  spceimen 
cited  from  the  Pliilippines  No  2326  Catning  was  not  collected  in  the  Archi 
pelago  but  m  Malacca  E  sexaniiulare  Linn  British  India  to  China  and  the 
Philippines  and  F  Bieboldianum  Sieb  et  7ucc  British  India  to  China  Japan 
the  Philippines  and  Taia  One  species  has  been  desciibed  from  Philippine 
material  Bince  the  puUication  of  the  above  monograph   f    mcrtilhi  Rnlil 

Scblndler  Anton  E  Halorihagaceae  {Das  Pflansenrcich  23  (1Q05)  pp  1-lli  ) 
Of  this  famil>  but  a  single  species  liunnera  macropkj/lla  Bliime  Java 
^umatia  Luzon  and  New  Guinea  is  credited  to  the  Philippines  Since  the 
publication  of  the  monograph  however  the  follow  ing  species  have  been  added 
to  the  Philippine  ilora  If « nop  Ay  Hum  sptcatvm  L  w  idelj  distril  nted 
Malorrkogis  murantha  |Tliunh  )  R  Br  ff  pkilippmensis  Merr  H  irjbra 
var   elongala  Schindl    and  U    h ilconensis  Men 

Schumann   K      Musaceae      (Due  I flan^enreich    1    (1000)   pp    1-4'i  ) 

Five  genera  are  recognized  two  being  represented  in  the  Piiihppints  one 
Mnsa  !n  man\  forms  the  other  Ratenala  by  occasional  cultivated  specimens 
The  only  species  of  Vvsa-  credited  to  the  Philippines  by  Schumann  are  M 
texttlta  N^e  the  source  of  abacO  Manila  hemp  and  forms  of  M  paradii^aca 
L  the  common  banana  and  plantain  No  attempt  is  made  to  reduce  the 
numerous  forms  described  by  Blanco  in  his  Flora  de  (ilipinas  '  Raieitaln 
madagascar'tMts  Sonn  the  traveller  s  palm  has  been  introduced  into  the 
Archipelago  and  is  occasionally  cultivated  for  ornamental  purposes 

Sohnmann   K      Zingiberaceae      tDas  Pflamenreieh    20   (I'lOi)   pp    1-458) 

The  following  species  are  credited  to  the  Philippines  Uedyohtujt  phthp 
ptnense  K  Schuin  endemic  {Brachychtlm  a  genus  of  two  species  apparentli 
erroneously  credited  to  the  Philippmes  in  note  on  generic  distribution  and 
in  conspectus  of  species  but  under  the  species  the  Philippines  are  not 
mentioned)  iSldbba  hrettfolta  K  &chum  O  gramlis  K  Sclium  O  camp 
sopkylla    K     Schum      O     parviflora    PresI     Q     pyramtdata    Gagnepain     O 
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eclobolus  K.  8chum.,  G.  usluliitti  Gagnepain,  6.  barlhei  Gagnepain,  O,  hetero- 
braclea  K.  Schum.,  all  endemic;  Ammomam  loheri  K.  Sehuin.,  Alpinia  tvpto- 
solenia  K,  Seiium.,  endemic;  A.  pubiflora  (Benth.)  K.  Schum.,  New  Guinea, 
Caroline  Islaniis  and  Mindanao;  A.  hrevilabria  Presl,  A.  pulekella  K.  Schum., 
New  Guinea  and  Mindanao;  A.  cuwingii  K.  Schum..  A.  galanga  (L.)  Sw.,  Ma- 
laya; A.  traehyasciis  K.  Schum.,  A.  tiiacrascophia  K.  Schnm.,  A.  haenkei  Presl. 
A.  elegaiis  (Presl)  K.  Schum.,  A.  rufa  (Presl)  K.  Schum.,  A.  parviflora 
(PrcBl)  Rolfe,  A.  rolfei  K.  Sch.,  A.  mollis  Presl,  all  endemic;  Costus  speciosus 
(Koenigl  Smith,  var.  leiocalya!  K.  Schum,,  widely  distributed.  In  addition 
to  the  above  species  definitely  credited  to  the  Philippines  others  are  more  or 
less  common  in  the  Arcliipelago  such  as  Hedychium  coronarUitn  Koenig, 
species  of  Kafmphera,  Curcuma  longa  Linn,,  C.  zcodaria  (Berg.)  Rose, 
Zingiber  officinale  Rose,  Z.  ifrumbel  (L.)  Sm,,  etc.  (See  also  Ridley  in 
Oorl   1Mb   Publ   35   II905)   pp   83-87  ) 

Schumann    K      M'jrantaceae      {Das  l'flonzenreu:h  11    |I902)   pp    I    184  | 

Of  the  26  genpra  recoj^niKcd  4  are  found  in  the  Philippines  represented 
bv  tie  fulloumg  species  Donate  arundaatrum  Lour  British  India  to  the 
Malayan  Peninsula  Tonkin  and  the  Philippines  M onophrynfOm  fasaculalitm 
(Presl)  K  Schum  a  monotjpie  endemic  ffenus  Phacelophrynivm  tnterrup 
lam  (Warb  )  K  Schum  P  bratteoswn  (Warb  |  K  Schum  iwth  endemic 
VaraKia  orundinocea  Linn  introduced  from  tro])ical  4ii  erica  the  source  of 
ariowroot  is  commonh  cultiiated  and  subspontaneous  m  the  Philippines 
\H  the  above  spicies  are  considered  and  fij,'iired  by  Perkins  in  her  Fragraenta 
Florae  Philippmie  I1&04)   pp   67  /3    pUtes  3 

ScribncT  F  lamaon  N^otea  on  the  Grasses  in  the  Bernliardi  Herbarium  collected 
b\  Thaddeus  Haenke  and  described  by  J  S  Pre^l  (Hept  Mo  Bot  Qord 
10   (ia99)  35  5<»  plates  54  ) 

Critical  notes  on  the  t>peB  of  some  of  Pteals  species  «ith  illustrations 
including  many  based  on  Philippine  material  deposited  m  the  herbarium  of 
the  Missouri  Botanical  Garden 

Solms-Lanbaoli  H  Oraf  zn  Bal!lesiaceae  and  Hjdnoruceie  IDas  Fflanzenrmch 
5  (ISOl)  Rafflesiaeeae  pp   1  11    Hvdnoraceae  pp    I  •>  ) 

The  Raffleaiaceae  are  represented  in  the  Philippines  by  Raffleaia  schaden 
btijiana  Grepperf  from  Mindanao  and  R  manilUaia  Teachem  from  Leyte 
Samar  ai  d  Luzon  To  the  latter  species  are  reduced  R  cumxnqn  R  Br  R 
lagascae  Blanco  and  R  philtppinanaia  Blanco  The  Hydnoroceae  aie  not 
represented  m  the  Philippines 

Underwood  Lnelen  Marcas  A  Sunimarj  of  our  Present  Knowledge  of  the  Ferns 
of  the  Philippinei      (Bull   Tnrr   Bot   Club    30   (1903)   pp    665-684) 

4  consideration  of  the  most  important  works  treating  the  fema  of  the 
Philippines  and  an  account  of  the  most  important  collections  made  in  the 
Archipelago  with  analytical  kevs  to  the  families  and  genera  of  vascular 
cr(ptogams  known  to  be  represented  in  the  Philippines  with  some  proposed 
chango  in  nomenclature  the  final  summarj  of  vascular  cnptogams  being 
families  15  genera  105  and  species  633 

Underwood  I  M  The  Genua  "itenochlaena  {Bull  Torr  Bot  Club  33  (19^6) 
pp    35  oO  ) 

The  entire  genus  is  considered  23  species  being  recognized  of  which  the 
.  following  are  credited  to  the  Philippines  Stenochlaena  laurtfoha  Presl 
endemic  &  palustrts  (Burm  )  Bedd  widely  distributed  S  tciUiamaw  n  sp 
3  aculeata  (Blume)  Kunze  Tenasserim  to  Java  and  Borneo  S  leptocarpa 
(Ffe)  Underw  Java  and  the  Philippines  and  ff  amtihn  (Fee)  Underw 
endemic 
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Vidal  J  Soler  Sebastian  (atfilogo  metddico  de  laa  plantas  teiio-iag  -jilveaties  \ 
cu)tivada9  obneri'idas  en  ia  proiinna  de  Manila  1 1880)  pp  1  4S  (Eepnnt 
from  Rensia  di  MonUs  4   {\»m)  ) 

In  thii  work  511  speciea  are  enumerated  in  which  the  following  neu 
names  appear  Ptitosporum  fernandezit  iegle  dteaitdra  Dymxylum  htancoi 
Pannanum  racemosum  MedtnMa  lagunae  Homoltam  barafidae  and  Clero 
dendron  natestanvm  but  most  of  them  ire  Hcareely  more  than  nomina  nuda 
Many  of  the  errors  m  jdenti flea t ions  «ere  corrected  later  by  ^  idal  in  hia 
Bei  PI  Vflflc  tilip  (1888)  The  introduction  contains  n  uch  of  interest 
regarding  the  types  of  Philippine  forests 

Vsterl  Alfred  Beitrage  zur  Kinntnis  der  Philippinen  und  ihrer  \  egetation 
mit  AuHblieken  auf  NachbarRel: lete  (Inaugural  Di'i'ertation  zur  Erlangun^ 
der  philosophiachen  Doktornurde  der  Lmversjtilt  Zurich  1006  pp  1  1G6 
uitli  29  text  figures  and  2  plates  ) 

Thia  uork  lontains  a  sketch  of  tie  geologj  and  plant  geography  jf  the 
Ihilippines  meterolog}  and  climatology  notes  on  the  islands  of  d  iimaras 
Cebu  and  Negros  a  consideration  of  the  different  plant  formations  notes  on 
various  cultivated  plants  lugar  culture  etc  and  a  catalojfue  of  the  planto 
collected  1431  ipenea  being  enumerated  from  the  Philippines  1  103  froin 
Java  3  from  Penang  65  from  Labuan  and  about  100  from  Singapore  In 
the  enumeration  of  Philippine  plants  Piper  v^terij  (_  DC  and  tht  variety 
plurtfistuloaum  C  DC  are  described  and  in  the  Otcktdaceoe  the  name 
Dendrob%um  usterti  Schltr  appears  as  a  nomen  nudum  later  described  in 
Bull  Herb  Boas  II  6  (1906)  458  Another  new  species  is  '^elagtnella 
iisieni  Hieron  with  a  ver>  imperfect  description  Under  thi  41ga(  the 
following  new  species  are  described  Phormidtum  itstrrn  Sehmidle  ind 
MyxohactTon  vstenanum,  Sehmidle  the  latter  the  type  of  a  new  freiiiis 
Many  species  are  credited  to  the  Philippines  for  the  first  time 

WarbUTK   0      Pandanaceae      (Dos  Pflan~enrFu.h    3   (1900)   pp    1-9"  ) 

Three  genera  Soraionga  Freycitittta  and  Pandanus  are  recognized  the 
first  «itl  but  a  single  species  confined  to  the  Solomon  Islands  and  Nevi 
Qumea  the  other  tno  genera  mdelv  distributel  Freycineti'i  v*lth  02  species 
and  Patidanat  with  156  The  Philippine  forms  recognized  are  F revctnetta 
ferox  Oarb  P  lu£onenstt  PresI  F  aphaerocephala  Gaudich  F  vtdahi 
Hems!  F  jagorii  W arb  F  phtbppiiicnais  "Jemil  and  F  icabripes  Wail> 
all  endemic  and  Pandanus  fecfonus  Sol  {P  odoraltasitnva  I  f  P  spiralis 
Blanco  P  bhtncoi  Kth  )  The  species  desenbed  by  Blettco  P  eaviUatus  P 
^abotan  P  gracilis  P  malatensts  and  P  ladusans  are  ill  considere<l  doubtful 
species  fcince  the  publication  of  Warbuiga  monograph  a  second  species  of 
Sararani/a  (S  ph'hppmenste)  has  been  found  in  the  Philippines  and  several 
species  of  rVewemeda  and  Pandanvs  have  been  described  as  new  while  most 
of  the  species  described  by  Blanco  have  been  satisfaetonallv  disposed  of 
(See  Goit  lab  lubl  17  27  29  Phihp  Journ  Sti  1  (1900)  --uppl 
Elmer   Leaflets  Phxhp  Bot    1    (19001   I 

Willlaml,  E.  S.     Notes  on  Luzon  Mosses.      {The  Bryologist,  8  (190o)   pp,  7S-80.) 
A  popular  account  of  some  of  the  species  observed  while  on  a  collecting  trip 
in  Luzon,  including  notes  on  forms  observed  about  Manila,  in  the  Province  of 
Bataan,  and  in  the  Province  of  Benguet. 
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THE  FLORA  OF  MOUNT  HALCON,  MINDORO. 


By  Elmer  D.  Merrill. 
on  of  the  Biological  Laboralori/,  Bureau  of  Soience.) 


Mount  Halcon  i«  porhapi  the  thirl  highi-it  mHintaiii  in  tin  Phihp 
pines  it  16  'iitnated  in  the  north  tentral  part  of  Mmdoro  and  near  tht 
geographiral  center  cf  the  tntirc  Archipelago  Although  it  i  withm 
100  miles  of  Manila  and  withm  15  of  Calapan  the  capital  of  Mmdoro 
it  has  «o  far  as  we  havt  been  ibk  to  dettrmme  remained  unaRCLnded 
up  to  the  vear  190b  In  the  latter  part  of  that  ^ear  a  biological  anl 
zoological  expedition  was  organi7td  under  tht  direetim  anl  with  the 
hupport  of  Maj  &cn  Ltonaid  Woorf  the  object  being  to  explore  Mount 
Haleon  to  determine  a  feaiiMe  route  to  the  mountain  to  iicend  the 
highest  peak  and  to  '•eeure  is  much  intormation  as  possible  regarding  it 
aa  well  as  to  make  botaJiieil  and  zoologieal  colleetions  The  expidition 
was  suceesiful  in  ill  respects  although  undertaken  at  tie  worst  season 
of  the  ^ear — that  is  in  the  midst  of  the  rain\  aeason— and  the  highest 
point  on  Halcon  was  reached  on  November  ^2  1906  twenty-one  dav- 
after  leivmg  the  coant  The  rcalor  i**  referred  to  ray  account  of  the 
ascent  of  Halcon  '  for  a  narratne  and  geographical  account  of  the  trip 
a  dt-scriptKn  ot  Halcon  and  a  tummar\  of  previoue  attempts  made  to 
ascend  the  mountain 

Before  this  time  Halcon  was  but  httle  known  botamcall^  although 
tht  English  ornithologist  John  Whitehead  hid  made  a  small  ciUeetion 
m  the  jear  1895  of  plants  on  Dulangan  a  spur  of  the  mountain  This 
collection  vielded  several  species  of  special  interest  some  undeacnbed  and 
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others  previously  known  only  from  Bomuo.  Rirnuau  types,  eousiiloriiig 
tlic  proximity  of  the  l'lnlip])ino8  to  that  large  ielaiii],  are  rather  rare  in 
the  Areliipelago.     Whitfhrad's  plants  have  hcen  considured  by  Kendle,^ 

Mont  of  the  species  collected  hy  WkiteJimd  on  Haleon  were  also  brought 
jn  I  \  (lie  on  the  ixpoditioji  umler  tllBcuBsion.  Hugh  Cuming  eollceted 
jn  HIml)ro  httwtni  the  years  183()  and  1840.  He  undoubtedly  worked 
m  the  iicmity  of  Calapan  and  on  the  Baco  River,  at  tlie  north  base  of 
ilalcon  although  he  proliably  did  not  penetrate  far  into  the  interior 
of  the  island  Cww  ing,  in  most  cases,  did  not  give  localities  for  his 
plants  he  was  neur  more  definite  than  to  give  the  province  or  island, 
so  tliat  we  are  not  absolutely  certain  as  to  just  what  parts  of  Mindon) 
he  ^  (Sited  In  1903  and  1905  T  made  short  collecting  trips  up  the  Baeo 
Hiver,  and. in  1905  Mr.  R.  C.  McGregor,  of  this  Bureau,  collected  a  con- 
siderable number  of  plants  in  the  same  region.  In  June,  1906,  Mr. 
M.  L.  Merritt,  of  the  Philippine  Forestry  Bureau,  accompanied  Lieut. 
T.  H.  Jennings  on  his  attempt  to  ascend  Haleon.  The  party  reacl(ed  an 
altitude  of  7,350  feet  and  brought  in  1G5  numbers  of  plants  representing 
about  150  species.  The  plants  collected  by  myself  in  November,  1900, 
are  represente<l  by  743  numbers  and  comprise  about  COO  distinct  species. 
The  greater  part  of  this  material  was  gathered  within  a  period  of  thirty 
days,  from  November  2  to  December  2, 190G,  under  very  unfavorable  con- 
ditions. The  weather,  nearly  every  day,  was  (uore  or  less  rainy,  and  for 
thirteen  days  in  succession,  while  the  party  was  at  and  above  an  altitude 
of  4,500  feet,  the  rain  did  not  cease  day  or  n(ght.  As  a  result  of  these 
conditions  much  of  the  collecting  was  accomplished  in  the  wet,  and  all 
specimens  were  of  neeessdy  dr(eil  by  means  of  fire.  Material  once  dried 
could  only  with  difficulty  be  preserved,  and  constant  alertness  was  needed 
to  protect  our  collections  against  moisture  when  we  were  in  camp,  while 
packing  and  moving  in  the  pouring  rain,  and  as  wo  were  fording  streams. 
The  material  secured  by  Mr.  Mcrriii  was  prepared  under  scarcely  more 
■favorable  circumstances. 

The  present  paper  (s  based  on  the  plants  collected  by  Mr.  Mprriil 
and  on  those  secured  hy  (nysulf,  271  species  and  varieties  being  consid- 
ered; these  are  distributed  into  83  families  and  168  genera.  Two  genera 
are  proposed  as  new  and  two  families  are  added  to  the  number  previously 
known  from  the  Philippines,  one  of  these.  C/'ntrolepidacecf  being  quite 
new  to  the  Archipelago,  and  one,  Irxdacea,  was  previously  known  to  k' 
represented  m  the  Phihppines  only  by  introduced  and  cultivate<l  species. 
Seven  genera  and  fifteen  species  are  reported  from  the  Philippines  for 
the  first  time,  while  thirty-nine  species  are  described  as  new.  The  above 
summary  is  based  only  on  the  material  considered  in  the  prestmt  paper. 
The  vascular  cryptogams  collected  on  Haleon  by  me  have  already  been 
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LimsidenMi  In'  Dr.  A',  }l.  OD/iehiul  uikUt  the  title  l'lcnih(ihjta  Halco- 
nenxe-n,"  iJIKi  sjn'ciL's  mid  varieties  l)cinjr  reim^entc*!  in  the  collwtion,  of 
whieii  twenty  were  (lewei'ibed  us  new,  anil  ei{!;ht  nijiorte*!  for  the  first 
time  from  tlie  Archipelago.  Of  tlie  Otrlnihcvp  of  the  Kaleon  area, 
101  Biiwies  are  known  of  wliieh  jiboiit  Vi  are  new.  'I'liese  were  nil  sent 
to  Mr.  Oaltfs  Ames  and  are  eoiiMideiiHl  liv  him  in  a  followinf;  paper. 
TJie  mosses  colteetiHl  on  the  e.\|)edition  liiive  lnvii  enumerated  hy  V.  F. 
lirollierm,  Ilelsinfjforw,  FinUuxl,  liis  pa|wr  also  following  this  one.  No 
attunipt  has  been  made  to  determine  the  rather  eitensivc  colltTtions  of 
hcalc  mosses  li(h(.ns  and  fim^i  colkitwl  on  the  e\puliti«n  hnt  it  is  hojKHl 
that  arrangLintnts  cm  In  )>crtt(t<Hl  with  varions  spctralists  which  will 
result  in  liaMng  these  s'oips  considered  at  a  later  date  Noarlv  all  the 
other  materidl  (olkctid  hi  Mr  Mciiitl  aiul  niiself  has  heen  diionsdcd 
in  the  pre=iLnt  paper  but  in  one  or  two  families,  scantily  represented 
on  Halcon,  spccihe  idintihtations  liaM  not  been  made  for  one  reason  or 
another,  and  at  least  three  species  are  ni>t  niLiitioned  in  this  paper,  the 
material  rcprL>-inting  them  being  meufhcitnt  to  refer  them  with  certainty 
to  their  respective  genera 

Halcon  is  perhaps  the  most  humid  ilk  uritain  in  the  Philippines 
the  rainy  season  eontintnng  practiealk  f)r  mm  itiontK  of  the  vear 
from  May  to  January  without  interruption  while  the  remaining  thre-e 
months  are  hi  no  meant  free  from  pnupitiition  as  we  know  from 
Lieutenant  Jifs  experionee  in  the  vicinity  of  Kaloon  in  April,  1904 
The  enonnoiis  anionnt  of  rain  in  the  Halcon  area  is  shown  by  the  rela- 
tively very  large  rivers  flowing  from  the  range.  Although  these  in  the 
maximum  arc  not  more  than  So  or  30  miles  in  length,  ami  perhaps  they 
may  be  shorter,  they  have  a  hreadth  of  from  100  to  300  yards  in  their 
lower  parts,  and  a  constant  flow  of  a  large  volume  of  water.  In  the 
rainy  season  the  volume  of  the  latter  is  greatly  augmented,  all  the  rivers 
being  subject  to  sudden  and  enormous  floods,  as  is  shown  hy  the  expe- 
rience of  Whitehead,  Lee  and  our  own  party.  Whitehead  reeorfled  that 
the  Catuyran  River,  200  yards  wide  at  the  place  where  his  camp  was 
located,  rose  over  30  feet  within  a  period  of  less  than  twelve  hours. 

Epiphytic  orchids,  ferns  and  other  plants,  mosses,  lichens,  etc.,  which  in 
other  parts  of  the  Philippines  are  usually  found  only  at  considerable  alti- 
tudes above  the  sea,  are  in  the  vicinity  of  Halcon  encountered  at  compara- 
tively low  elevations,  along  the  Alag  and  Binabay  Elvers,  65  to  200  meters 
ahove  sea  level,  and  along  the  Baeo  River  at  approximately  sea  level, 
thus  showing  that  the  relatively  high  humidity  is  not  eontinod  to  Halcon 
itself  but  affects  the  surrounding  low  country  to  a  considerable  extent. 
As  a  result  of  this  high  humidity  the  open  grass  lands  and  savannah 
forests  are  entirely  wanting  on  the  north  side  of  the  Halcon  Range, 
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although  open  grass  country  is  visible  from  the  high  ridges  to  the  south 
of  the  mountain.  The  high  forest,  Dipterocarpus  type  is  fairly  well 
developed,  extending  up  to  an  altitude  of  at  least  500  meters,  but  even 
this  type  is  quite  changed  by  its  environment;  terrestrial  ferns,  orchids 
and  herbaceous  plants  being  comparatively  abundant  and  epiphytic  plants 
numerous.  The  prevailing  species  of  Dipterocarpus,  Shorea,  etc.,  disap- 
pear above  an  altitude  of  500  meters,  and  Quercus  Uatiodi,  various  species 
of  Lauraceee,  Acer  philippinvm,  Aralia,  Camarina  sp.,  Englehardtia 
spicata,  Artocarpiis,  Unona,  Folyalthia,  Weinmanma,  EltBOcarpus  and 
many  other  aborescent  genera  appear,  and  epiphytic  plants  become  more 
abundant.  No  less  than  twenty-two  species  of  the  genera  Hymenophy- 
llum  and  Trickomanes  are  known  from  Haleon. 

At  and  above  an  altitude  of  1,000  meters,  the  mossy  forest  type  is 
encountered  on  the  exposed  ridges,  at  first  confined  entirely  to  the  crest 
line,  but  as  altitude  is  gained,  extending  down  the  lateral  slopes  for  a 
greater  or  less  distance.  These  crest-line  forests  are  characterized  by 
arborescent  genera  such  as  Agathis,  Podocarpus,  Darrydium,  Pkyllodadm, 
Pinanga,  Myrica,  Dnmys,  Illicium,  Neolitsea^  Homalanthus,  Ilex,  Ela- 
oiarpus,  Eui-ya,  Temstroemia,  A  dinandra,  Meamsm,  Gletkra,  Vacdnium, 
Rhododendron,  Symplocos,  and  others,  numerous  species  of  epiphytic 
orchids,  ferns  and  other  plants,  and  some  terrestrial  species,  notably 
Burmannia  longifolia,  the  ground,  tree  trunks  and  branches  being  densely 
covered  with  thick  masses  of  mosses,  lichens,  etc.,  forming  an  ideal 
habitat  for  the  abundant  species  of  epiphytic  and  pseudo-epiphytic  plants. 
The  trees  are  mort  or  less  stunted  an]  as  altitude  is  gained  this  character 
becomes  emphaui^ed  Scandent  or  semi st and ent  fpccies  of  Janmmm 
Diplycosta  Scheffifra  '^nilax  ialamuj,  and  Nepenthe''  clamber  evtry 
where  through  the  dense  ridge  thickets  and  the  fern  Ohandra  colubnna 
Copcl  alone  form'-  such  dense  masses  that  it  ii  frequentlj  diffimlt  for 
the  traveler  to  foice  his  way  through  them  There  is  a  constant  change 
m  the  vegetation  of  the«e  ndges  a-,  altitude  is  gained  some  genera  such 
as  Dnmy  Podotarpus  Aepenfkes  Pkyllocladus  Agafhi'i  '^ymphcob 
etc  persisting  unaltered  from  an  altitule  of  1  OOO  meteru  to  the  summit 
of  the  highest  peak  tut  ttrreitrial  anl  epiphytic  orchids  fern's  and 
other  plants  tntirch  change  those  at  the  higher  altitudes  being  quite 
different  frcm  tho*!"  at  the  I>wer  ones  Messes  and  lichens  become  mjre 
alundant  and  form  much  thicker  and  denser  masses  on  the  grounl 
and  trees  whereas  Sphagnum  appears  in  the  ground  coitr  There  is 
less  diversity  in  constituent  species  on  the  highest  ridges  abo\e  3  400 
meters  than  at  lower  altitudes  but  the  tices  and  sliiubs  on  them  arc 
greatly  stunted  being  reduced  to  montane  brush  which  rarely  exceeds 
a  height  of  3  meters,  E])iph}tic  md  torrestrial  plants  become  reduced  to 
comparatively  few  species  and  individuals  while  mosses  and  scile  mos  e^ 
correspondingly  increase  m  abundance  and  diversity  of  formh 
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On  the  main  ridge  at  an  altitude  of  2,400  meters  the  montane  bmsh 
of  the  exposed  ridges  becomes  reduced  to  a  mere  heath,  characterized  by 
ojjen  lands  with  a  Meant  cover  of  passes  and  sedges,  with  scattered 
dwarfed  undcrshrubs  and  bushes  and  some  very  characteristic  herbaceous 
plants,  a  mi.\turo  of  northern  or  continental,  Bornean  and  Australian 
types.  These  heath  lands  cover  considerable  areas  on  the  souUi  slopes 
of  the  n»ain  range  of  Halcon,  but  do  not  extend  down  to  the  north  slope. 
The  characteristic  species  are  Lycopodhim  haiconense,  Copel,  L.  ctir- 
nuum  Ijinn.,  forma,  Glekli  enta  dicarpa  11,  Br.,  IHpterU  conjugata  var. 
ttlpifta  Christ,  Miscanthus  sinentns  And.,  Imchne  hetierkei  Hack.,  /. 
myosotis  Nees,  Schoenvs  melanostacht/n  It.  Br.,  Cladtum  latifoUum  Merr., 
Oahnia  javtmica  Mor,,  GentrolepU  philippinensis  Merr.,  EHoca^on  brevi- 
pedunculatum  Merr.,  Dianella  ensi folia  T)C.,  Liriope  brachyphiflJa 
Men.,  Patersotiia  lowii  Stapf.,  Droscra  spathulnta  Labill.,  D.  peltata  Sm., 
Rubits  rolfei  Vid.,  Halorrkagis  halconensin  Merr.,  //.  micra,ntha  R.  Br., 
Didiscus  samculfefoKus  Merr.,  Vaccinium  hanksii  Merr.,  V.  vUlarii  Vid., 
F,  whiifordii  Merr.,  Bapanea  retusa  Merr,,  Vtricularia  orbiculata  Walt., 
JledyoUs  montana  Merr.,  Leptospermum  amboinense  Bl.,  Rhododendron 
quadrasianum  Vid,,  and  Adinandra  sp. 

The  botanical  exploration  of  Halcon  has  added  representatives  of  two 
families  new  to  the  Archipelago  to  our  knowledge  to  the  Philippine 
flora,  seven  genera  new  to  the  Inlands,  tifteen  species  previously  des- 
cribed from  surrounding  regions,  and  many  new  to  science.  Consider- 
ing the  proximity  of  Borneo  to  the  Philippines,  and  tlie  connecting 
chains  of  islands,  the  Sulu  Archipelago  at  the  south,  Balabac,  Palawan, 
the  Calamianes,  and  the  Mindoro  chain  extending  to  the  north,  Bornean 
types  in  the  Philippine  flora  are  comparatively  rare,  hut  it  is  not  at  all 
surprising  to  find  a  considerable  number  of  characteristic  Bornean  plants 
on  Halcon,  although  Copeland  *  in  the  306  species  and  varieties  of 
vascular  cryptogams  known  from  Halcon  considered  but  one  Opkioglos- 
sum  intermediiim,  to  he  of  probalile  Bornean  origin.  Dacrydium  fald- 
forme  Pilger,  Paiersonia  lowii  Stapf,  and  Didiscns  sanicutcefoUus  Merr., 
are  known  only  from  Mindoro  and  Borneo,  Schoenus  mdunosiachys  R. 
Br.,  from  Mindoro,  Borneo  and  Australia,  Burmannia  longifolia  Becc. 
from  Mindoro,  Borneo  and  Malayan  Peninsula,  Symplocos  adenophylla 
Wall.,  from  Mindoro,  Borneo,  Banca,  Singapore  and  Penang,  while 
Iledyotis  encapiiata  Merr.,  is  closely  related  to  a  species  known  only  from 
North  Borneo.  On  the  other  hand  there  is  a  rather  remarkable  assem- 
blage of  Australian  types  on  Halcon,  all  at  high  altitudes.  Among  these 
may  be  mentioned  Schoenus  mclanostachys  R.  Br.,  Australia,  Borneo  and 
Mindor,  the  genus  being  largely  developed  in  Australia,  with  few  species 
occurring  in  the  Northern  Hemisphere,  Centrolepis  philippinensis  Merr., 
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perhaps  the  most  remarkablo  fin<l  in  the  Philippines  in  the  history  of 
recent  botanical  exploration  of  the  Archipelaf^o,  as  this  small  family  is 
almost  entirely  Australian,  six  ^nera  being  generally  recognized,  of 
which  four,  Juncell/i.  Bnzula,  Aphelta  and  Alept/rum,  are  confined  to 
Australia,  New  Zealand  and  Tasmania,  and  a  fifth,  Gaimardia  of  two 
species,  confined  to  New  Zealand,  Cape  Horn  and  the  Falkland  Islands, 
llie  sixth  genus,  Cenirolepis,  is  represented  by  about  twenty  species,  of 
which  one  is  found  in  southern  Asia  (Cambodia),  one  on  Mount  Halcon 
and  the  remainder  in  south  Australia  and  Tasmania.  Diandla  caerulea, 
the  genus  being  a  characteristic  Australian  one,  extends  from  Australia 
through  New  Guinea  to  I>uzon.  Patemonm  lowii  Stepf,  known  from 
Borneo  and  Mindoro,  is  es.sentiaily  an  Australian  type,  two  species  of 
the  genus  being  found  on  Mount  Kinabalu,  North  Borneo,  one  extending 
to  Mount  Halcon,  Mindoro,  the  remaining  species,  about  nineteen,  being 
confined  to  Australia.  Ilalorrhagis  halconensis  Merr.,  the  fourth  species 
of  the  genus  to  be  found  in  the  Philippines,  is  also  an  Australian  type, 
the  genus  being  largely  developed  in  Australia  and  for  the  greater  part 
confined  to  that  continent.  Diducus  snniatlafolitis  Merr.,  of  Mindoro 
and  Borneo,  is  also  an  Australian  typo,  twelve  species  of  the  gi'uus  being 
Australian,  one  New  Caledonian,  and  one  Mindoro  and  Bomcan.  Cla- 
dium,  latifolium  Merr.,  is  one  of  the  comparatively  few  species  of  the 
genus  found  outside  of  Australia.  The  Australian  element  in  the 
Philippines  has  previously  been  known  to  be  rather  large  and  charac- 
teristic, and  it  is  considerably  augmented  by  the  species  enumerated 
above. 

I  have  advanced  elsewhere  °  the  belief  that  Mindoro  is  probably  the  one 
part  of  the  group  which  has  remained  continuously  above  water  for  a 
longer  period  of  time  that  any  of  the  surrounding  islands,  and  a  part  of 
it  at  least  may  have  been  so  from  the  time  that  it  was  connected  with  the 
great  land-mass  of  the  ancient  Malayan  continent.  The  geological  struc- 
ture of  the  island,  especially  that  part  of  it  in  the  Halcon  area,  seems  to 
be  quite  similar  to  that  of  Mount  Kinabalu,  North  Borneo,  so  far  as  I 
can  determine  from  available  descriptions  of  the  latter,  and  entirely  dif- 
ferent from  that  of  the  islands  in  closest  proximity  to  it,  namely  Luzon 
and  others.  The  presence  only  in  Mindoro  of  the  one  large  mammal 
in  the  Philippines  (Buhalns  mindorensis)  is  evidence  in  favor  of  the 
above  hypothesis.  Much  is  known  of  the  avifauna  of  the  island  and  in 
this  character  Mindoro  is  apparently  related  with  Borneo  through  Pala- 
wan, rather  than  with  its  nearer  neighbor,  I^uzon.  Tlie  presence  of 
a  decide<l  Bomcan  and  Australian  element  in  the  flora  at  the  higher 
altitudes  on  Halcon  also  indicates  previous  and  close  relationships  with 
the  great  land-masses  to  the  East  and  South,  but  I  find  that  tills  botanicaJ 
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evkleiicc  is  not  confined  to  tlio  liiglior  altitudes  of  Mindoro,  for  the  char- 
acteristic Malayan  or  Indo-MalaVaii  Roncra  represented  hy  Chrysoplufllum 
roxhurghii  and  Orhtorliiiris  jiivanU-n.  Iioth  species  of  low  elevations,  are  at 
present  known  in  tlio  l'liili])pines  only  froiii  this  island.  However,  as 
other  Bornean  and  Australian  ty|>es  are  known  in  the  Philippines  only 
in  Luzon,  the  botanical  evidence  alone  is  not  eonelusive. 

In  the  present  paper  and  in  those  hy  Copelatid.  Brotherus  and  Ames 
on  the  Halcon  flora,  considerahly  over  000  species  are  considered,  for 
the  greater  part  collected  on  two  short  cxpiMlitlons,  both  made  under 
very  unfavorable  conditions  for  coJleeting  and  preserving  botanical  ma- 
terial because  of  the  ])revailinff  rains.  Mr.  MfrriU'n  expedition  having 
been  made  in  Jime,  and  my  own  in  Novemljer.  Considering  that  io 
this  region  plants  flower  throughout  the  year,  different  species  at  different 
seasons,  it  seejns  very  probable  that  we  at  i>re8ent  know  considerably  less 
than  one-half  the  spccit*  actually  growing  on  Halcon,  and  that  f\iture 
exploration  will  yield  much  material  and  many  data  of  value.  Halcon 
then,  like  Kinabalu,  must  stilj  l>e  considered  to  bo  very  imperfectly  known 
botanieally,  the  former  rather  Iwtter  than  the  latter,  for  in  Stajif's  paper 
on  the  flora  of  the  latter  only  almut  450  species,  are  enumerated. 

riNACE^-:. 

AGATHIS  Siilisl). 

AgathiB  philippinenEis  W.ub.  Monsunia  1   (1900)   185,  t.  S.  f.  K. 
In  forefltn  TOO  to  2,500  in.  alt.,  abundaat,  mature  coiie  only  collected. 
Widely  distributol  in  the  Philippines,  from  northern  Luzon  to  Boiitliern  Mindft- 
nno.     Endemic. 

TAXACE^." 
DACRYDIUM  Soland. 

Dacrydium  falciforme  (Purl.)  I'ilger  in  Ennl.  Pflanzenreich  18  (1»03)  45. 
Podocarpus  faldformia  Pari,  in  nc.  Prodr.  16'  (18(18)  685. 

In  forestn  at  1,800  m.  alt.  (No.  5741)  ;  also  collect«l  by  Merritt  in  June,  IfiOfl, 
at  160  m.  alt.  (No.  4425). 

Borneo. 

Tills  species  was  previously  collected  on  Halcon  (Dulangan)  by  Whitehead. 
and  reported  by  ICcndte,'  The  above  specimens  exactly  match  fragments  of  No. 
101)7  Beccuri,  from  Mount  Mattang,  Sarawak,  Borneo,  kindly  supplied  me  by 
Dr.  Bcecari,  except  tliat  the  leaves  of  the  Halcon  specimens  are  slightly  smaller 
than  in  tlie  Borneo  plant.     An  interesting  Bornean  type  in  the  Philippine  flora. 

Dacrydium  elatum  (Boxb.)  Wall,  ex  Hook.  I.ond.  Journ.  But.  2  (1843)  144. 
/.  2;  Pilger  1.  c.  51.    Juniperas  elata  Bojtb.,  Fl.  Ind.  3  (1832)  8.t8. 

In  forests  on  exposed  ridges  at  1,300  in.  alt.  (No.  STSO)  ;  also  collected  by 
Merritt  at  1,Q00  ni.  alt.  (No.  4419). 

u  of  Science,  Manila. 
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Tonkin  to  Singapore,  Sumatra,  Borneo  and  the  Viti  Islands. 

Thia  species  is  widely  distributed,  at  least  in  the  southern  Philippines,  on  the 
iiigher  mountains.  Neobos,  Mount  Silay  <4.'>43  P.  del  Villar)  June,  1900;  (4227 
Everett)  February,  1900.  Panay,  Mount  Mailiaas  (Voder)  April,  190.1.  Minua- 
NAO,  Mount  Malindang  (4547,  454R,  4731  Meamg  d  Hutehinson)  May,  IflOfi. 
It  was  first  collected  in  the  Piiilippines  by  Whitehead,  on  Mount  Halcon  in  iS9!i. 
and  reported  by  Rendle.' 

Dacrydlum  8p.  near  D.  Beccarii  Pari. 

In  thickets,  esposej  ridgea  at  2,(100  m.  alt.  (No.  .'iTH),  sterile  spetiimens. 
Possibly  a  young  form  of  the  preceding. 

PODOCARPU&  L'Herit. 

Podocarpus  imbricatus  Blume  var.  cumingii  (Pari.)  Pilg.  in  ICiigl.  Pflan- 
zenreich.  18  (Ie03|  60. 

In  thickets  on  exposed  ridges  at  2,500  m.  alt.  (No.  55031  i  also  collected  by 
Merritt  at  2,200  m.  alt.  (Nos,  4440,  4471). 

The  variety  widely  distributed  on  the  bigber  mountains  of  the  Philippines, 
endemic;  the  species  from  Burma  to  the  Malayan  Archipplago. 

Podocarpus  blumei  Endl.  Sn.   (1847)  20R;  Pilger  1.  c.  00. 

In  forests  at  1,800  m.  alt.   (No.  5728). 

Previously  known  in  the  Philippines  only  from  Mount  Mariveles,  Luzon. 

Java  tfl  New  Guinea. 

Podocarpus  amarus  Blume  Enum.  PI.  Jav.  (1827)  S8;  Pilger  I.  c  68. 

In  forests  at  1,800  m.  alt  (No.  .5703).  Not  previously  reported  from  the 
Philippines. 

Java  and  Sumatra  to  east  Australia. 

Podocarpus  nerjifolius  D.  Don.  in  Lamb.  Fin.  (1824)  21;  Pilger  I.  e.  80. 

In  forests  along  the  Alag  River  at  and  below  10  m.  alt.  (No.  5708).  Sterile 
material. 

Previously  known  in  the  Piiilippines  only  from  Luzon. 

British  India  to  southern  China  through  Malaya  to  New  Guinea. 

Podocarpus  rumphil  Biume  Rumphia  3   (IB47)  214;  Pilger  I.  c.  Rl. 

In  forests  at  about  300  m.  alt.  (No.  5553).  Only  sterile  material  but  probably 
this  species  which  is  new  to  the  Philippines 

Celebes  to  the  Moluccas  and  New  Guinea 

Podocarpus  glaucus  Fi\»orth\  n   ap      ^  ktachycarpust 

\rbor  par\a  5  ad  fi  m  a!ta,  ramuhs  congObtiB,  folii3  congestis,  ascen 
dente  patentibue  conaeei's  nitidis,  glabn**,  Bubtus  pallidis,  obtongis, 
9  ad  17  ram  longis,  3  o  ad  'i  5  tm  latis  obtuaia  basi  sensim  angusto- 
decurrentibus ,  florts  raasculi  hpicati  spicis  cylmdrafei')  1  ad  1  •)  cm 
longis,  cirta  3  mm    latii,  denize  multiflonbus 

A  small  tree  5  to  d  m  tall,  much  branched,  the  branchei  terete 
glabrous,  gray  or  jellowiah,  the  branchlets  very  numirous  short  ttowded 
towards  the  ends  of  the  branchei  Leaves  crowded  towards  the  ends 
of  the  twigs,  erect  spreading,  often  appearing  suboppo&ite  on  account 
of  their  contiguity,  coriaceous  ghbrous,  '.mooth  shining  paler  beneath 
and  the  \  awnger  ones  \ery  glaucous    oblong   tlJiptit  oblong  or  apatulate. 
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9  tfl  17  mm  long,  3  5  to  5  5  mm  wide,  tlie  apex  rounded  or  obtuse,  the 
base  gradual!)  narrow td  and  somewhat  decurrent,  the  midrib  not  prom- 
inent above,  very  prominent  beneath,  the  margins  thickened,  petioles 
broad,  1  to  3  mm  long  Stuminnte  Hpikts  solitary  m  the  upper  leaf- 
imK  tew,  cylindrical  1  to  1  5  cm  long  t  mm  in  dnumter,  densely 
man>  flowered  glniirouK  when  \oung  I'lstiliate  flowers  and  fniit  not 
■•een 

Borders  of  tliitkots  on  tlic  mniRin^  of  open  litntlia  nt  2  4D0  m   nit    (No   ")r.72) 

Podocarpua  pilgerl  Fotnorthy,  noni  nov  }'  cehhti-ns  Vilarh  Mons  1  (I'lOtl) 
102    Pilgpr  I   c  7S,  non  P  celcbxca  HciiihI   m  Kew  Bull    |I896)  tO 

In  fortatB  at  2  100  m  alt    (No   6754) 

Tlie  Np«ciineiis  are  sterile  but  matcli  cloxely  material  with  fruit,  collected  on 
Mount  Malmdang  Mindanao,  by  Miarna  &  Hulcktnson,  Ma*,  lOOC,  No  4673 
wliieli  I  haie  referred  to  the  form  described  by  Marburg,  both  agreeinR  oloselj 
nitli  a  fragment  of  the  type  kindly  supplied  me  by  Dr  hngler  Both  Worhnrg 
and  Pilger  overlo<Aed  the  fact  that  Hemslei/  had  previously  utih/ed  the  speeiflc 
name  celebuia,  and  Hcmaley's  species  is  not  included  by  the  later  author  m  bii 
recent  monograph  of  the  family 

Podocarpus  sp,      |  Evpodocnrptts. 

In  forests  at  000  m.  alt.  (No.  -'511.')).  Material  too  imperfect  for  accurate 
identification  at  this  time.  ' 

PHYLLOCLADUS  Rich, 

Phyllocladus  protractUB  (Warb.)  Pilgcr  in  Enj;l.  PHanzenreich  18  (1003)  M, 
P.  Aj/popAjfifa  var.  profocfo  Warb.  Monsunia.  1   (1000)   104. 

In  forests,  exposed  ridges  at  1,300  m.  alt.  (No.  5788). 

Widely  distributed  on  the  liigher  mountains  of  tbe  Philippines  from  northern 
Luzon  to  aoutliern  Mindanao.  The  specimens  report<>d  from  Mount  Dulangan,  a 
spur  of  Haleon,  by  Rendle,"  collected  by  Whitehead,  as  /'  hypophyllu  are  i)robably 
referable  to  Warburg's  species. 

Moluccas  and  New  Guinea. 

PANDANCE^. 
FREYCINETIA  Qaudich. 

Freyclnetta  multiflora  Merrill  n.  sp.     \  Oligoatigma. 

Scandons  ramis  ca  7  mm.  crassis;  foliis  lanceolatis,  20  ad  40  cm. 
longis  1  5  ad  3  cm  latis,  apice  aeutis  vel  acuminatis,  supra  basin  et 
versus  apicem  denticulatis ,  inflorescentiae  terminales;  spadicee  2  quini 
vel  se\i  oblongo-cylindrici,  8  ad  10  cm.  longi,  1.5  cm.  crassi;  pedunculia 
3  cm  longis   scabnusculis ,  stigmata  2  vel  3. 

Standent,  the  branches  about  7  mm,  thick.  lieayes  lanceolate,  20  to 
40  cm  long,  1  5  to  2  cm  wide,  the  apex  acute  or  acuminate,  the  base 
slightly  narrowed,  clasping,  the  margins  below  and  towards  the  apex 
seirulate,  m  the  median  portion  entire,  the  midrib  glabrous  on  both  sur- 
faies  01  beneath  with  very  few  teeth  in  the  upper  portion.     Inflorescence 

'.luurn.  Bot.  (IfiOG),  34,  355. 
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terminal;  pistillate  spadices  5  or  fi,  oblonfj-cylintlrical,  8  to  10  cm.  long, 
about  1.5  em.  tJiiek,  the  peduncles  3  cm.  long,  ferruginous,  strongly  sca- 
brous. Fruits  very  numerous,  the  free  portions  siibpyramidal,  strongly 
ridged.     Stigmafi  2.  rarely  3. 

RcanilMit  in  foifsts  at  BOO  in.  alt.  (No.  .'i047). 

A  HpeeipB  posnilily  as  closely  relatpil  to  Freycinetia  luzonensiH  Pros],  aa  to  any 
otlier,  differing  from  tliat  specifB  in  its  lonfjer  leavpH  and  more  niiineious  anil 
iniieli  larger  ttpadices.  No.  20!!4  Ahem'n  mUector  from  the  Province  of  Ri«i[. 
Luzon,  ia  apparently  the  same. 

Freyctnstia  globosa  Merrill,  n.  n|>.     ^  I'teiostigma. 

Gracilis,  ''canden'!,  ramulis  2  ad  3  nun.  latiw,  follis  late  laneeolatis  vel 
oblongo  laneeolatis,  a  5  ad  7  cm.  longis,  5  ad  15  mm.  crassis,  apice  brevi- 
ter  acuminatis,  bati  ahrupte  angustatia,  denticulatis ;  inflorcscentiao 
terminates,  spadices  2  terni,  fructiferi  globosi,  ea.  2  em.  diametro,  pe- 
dunculis  glabns,  1  cm  longis;  fructus  ca.  1  cm.  longiis;  semina  3,5  mm. 
longa,  dnguste  liucana ;  stigmata  4. 

Slender,  scandent,  the  branches  reddish-brown,  glabrous,  8  to  3  mm. 
thick.  I^eaves  broadly  lanceolate  or  oblong  lanceolate,  2.5  to  7  em.  long, 
rt  to  15  mm.  wide,  shortly  acuminate,  the  hase  rather  abruptly,  narrowed 
into  a  5  mm.  long  clasping  petiole,  not  aiirieled,  the  margins  slightly 
denticulate  throughout,  the  teeth  small,  often  obscure;  nerves  about  15, 
parallel,  nearly  as  prominent  as  the  midrib.  Tnilorescence  terminal, 
pistillate  spadices  globose,  red,  fleshy,  about  3  cm.  in  diameter,  the 
peduncles  glabrous,  about  1  em.  long;  fruits  nearly  1  cm.  long,  fleshy, 
ovoid;  seeds  numerous,  white,  narrowly  linear,  2.5  mm.  long. 

Scandent  in  foreata  at  1,1.')0  in.  alt.  |No.  n71)1). 

A  species  apparently  related  to  Freycinetia  eninfoUa  Merr.,  from  Mount  Mari- 
veles  and  to  F.  sphaerocephala  Gauilicli.,  differing  from  t!ie  former  in  its  relatively 
broader,  shorter  leaves  and  from  the  latter  in  its  longer,  quite  differently  Hliaped 
and  leas  strongly  denticulate  leaves  wliicb  me  not  aurieulate  at  the  base. 

GRAMINEyl';. 

MISCANTHUS  Anders. 

Miscanthus  sinensis  Anders.  Oefv.  Vet.  Akad.  Forbandt.  Stoekh.   (IR-irj)   100; 
Merr.  in  Philip.  Joiirn.  Sei.  1    (1D0C|  Suppl.,  323. 
In  open  boaths  at  2,400  m.  alt.  (No.  5704). 
On  most  Philippine  mountains. 
Japan  and  China  to  t'ocbin  t.'liina,  Borneo  and  Celebes. 

POLLINIA  Trin. 

PolJinIa  sp.  near  P.  mmanlha  Kecs;  Merr.  in  Pliilip.  Jniiin.  Si'i.  1  (l<inO) 
Suppl.,  327. 

In  an  old  clearing  at  700  m.  alt.  (No.  5027). 

Apparently  identical  with  specinicnn  from  Lutein  that  llnelrl  hjis  indiciited  in 
lit.  as  an  underscribed  .iiic'cies. 
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PANICUM   Linn. 

Panicum  sarmentOBum  Roxk  Fl.  Ind.  1  (1820}  30S;  Merr.  in  Philip.  Joiirn. 
Sci.  1   (IftOfl)  Suppi.,  300. 

In  old  clearings  at  750  m.  alt.  ( No,  SSSH  | . 
Widely  distributed  iu  the  I'liilippines. 
India  to  Boutliern  ('liiuu  and  MalavB, 

Panicum  palrriKfollum  Koenig  in  Njitiiiftiropli.  23  (17Rfl}  20S;  Morr.  I.  e. 
.3(>1. 

In  an  old  clearing  at  900  m,  ait.  (No.  5385). 
Widely  distributed  in  tlie  I'liilippines. 
Tropical  Africa  to  India,  Japan  and  Malayn. 

I8ACHNE   R.  Br. 

Isachne  beneckei  Hack,  in  Oesterr,  ISot.  Zeitsclir.  51  (1001)  450;  Merr.  in 
I'liilip.  Journ.  Sci.  1   (1!)0(1)  Snppl.,  ;i50. 

In  an  open  lieatli  at  2,400  ni.  alt.  {Noh.  (i20,t,  «221). 
In  the  Pliilippines  previonsly  known  only  from  Luzon. 

Isachne  myosotis  Nees  in  Hook.  Kew  Journ.  2  ( 18.10)  !)8;  Merr.  1.  c.  341). 
In  an  open  heath  at  2,400  ni.  alt.   (No.  UlliT )  ;  also  collected  bv  Mei-ritl,  No. 
4405,  at  1,500  m.  alt.  June,  1900. 
Endemic  to  the  Philippines, 

ICHNANTHUS  liennv. 

IchnanthuB  pallens  (Sw,)  Munro  in  Benth.  Fl.  Hongk.  (ISCl)  414;  Merr.  in 
Philip.  Journ,  Sei.  1   U906)  SuppI,  203. 

In  an  old  clearing  and  in  foreata  at  000  m.  alt.  (No.  5539]  ;  on  semishaded 
eliffa  overhanging  tlie  Alag  River  at  380  m.  alt,  (No,  5408). 

Previously  known  in  the  Philippines  only  from  Luzon, 

Tropica  of  both  lieniinplieres. 

LOPHATHERUM  Brotign. 

Lophatherum  gracile  Brongn.  in  Duperry  Voy,  Coqu.  Bot.   (1829)   .'iO,  I.  8; 
Merr.  in  Philip.  Journ,  Sei.  1    (1906)   SuppI.  308, 
In  an  old  clearing  at  700  m.  alt.  (No.  5543). 
Previously  known  in  the  Philippines  only  from  Luzon. 
Britiali  India  to  southern  China  and  Japan  and  Malaya. 

BAMBUSA   SQhreb. 

Bambusa  sp,  near  II.  pygmar.a  Miq, 

In  splingnuui  in  dense  thickets  at  2,000  m,  alt.  (No.  6222|. 

A  remarkably  small  speciea,  full^rown  plants  never  exceeding  1.5  m.  in  height, 
and  frequently  less  than  1  ra.  tall.  I  have  the  same  form  from  similar  habitat 
in  northern  Luzon  (Pauai,  Merrill  (No,  4733),  November,  1905).  Unfortunately 
both  nimiliers  arc  without  flowers  or  fruits. 
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CYPERACEZ^. 
KYLLINGA  Kottb. 
KylMnga  Intermedia  R.  Br,  Prodr.   (I8I0)  219:  Clarke  in  Pbilip.  Jourii.  Sci. 
Bot.  2  (1907)  78. 

At  1,500  m.  alt.   (No.  4404  Merritt]   June,  11)06, 

Previoualy  known  in  tlie  Philippines  only  from  northern  Luzon. 

Formosa,  the  Philippines,  north  and  eaat  Australia  and   (?)   tlie  Fiji  Islands. 

CYPERU8  Linn. 

Cyperus  dlffuBus  Vnhl.  Enimi.  2  (ISOCi)  .321;  Clarke  in  Philip.  Journ.  Rci. 
Bot.  2  (1S07I  83. 

In  an  old  clearing  along  the  Alng  River  at  100  m.  alt.   (No.  5802). 
Previously  known  in  the  Philippines  from  Lu7*n  and  Mindanao. 
India  to  Malaya  and  New  Guinea. 

TORULINIUM  Dpsv. 

Torulinium  confertum  Desv.  in  Hamilt.  Prodr.  1ml.  Uec.   ( 1N25)    15;   Clark,> 
in  Philip.  Journ.  Sci,  Bot.  2   (1907)   89. 
With  the  preceding  (No.  flflOS). 
Widely  distributed  in  the  Philippineu. 
Cosmopolitan  in  the  Tropics. 

MAPANIA  Aul>l. 

Mapania  humilis  (Hassk.)  I'.-Vill.  Not.  App.  (1883)  300;  Clarke  in  Philip. 
Journ.  Sci.  Bot.  2   (1907.)   100. 

In  foicats  along  the  Alag  River  af  200  ni.  alt.  (No.  (U30). 

S'eviously  known  In  the  Philippines  from  Luzon,  Mindoro  and  Mindanao, 
alayan  peninsula  and  archipelago. 

CLADIUM  R.  Br. 

Cladium  latlfolium  Merrill  n.  sp. 

Planta  robusta  Msqw.  aii  1  m.  alta,  caespitosa,  glabra,  foliia  rigidis, 
coriaceis,  glabris,  ecostatis,  basi  equitantibus,  inferioribus  sensim  reductia, 
planis,  linear i-lanceolatis,  3.5  ad  80  cm.  longis,  1  ad  l.(>  cm.  latie,  margine 
glaliris,  apice  sensim  acuminatis;  paniculae  oblongac,  circiter  10  em. 
]onga£  4  cm  latat  deniiflorat  spiculis  numero^is  3  florid  purpurabcen 
tibus,  0  ad  7  mm  longi'i 

Densely  cjespitose,  perennial  the  culms  about  1  m  high  ghbiou'! 
Leaves  equitant  at  the  base  the  lower  ones  gradually  reilueed  md  the 
lowermost  almost  scale  lil^e  all  radical  except  one  which  ii  borne  below 
the  middle  of  the  euim  2  T  to  80  cm  long  1  to  1  6  cm  wide  plane 
glabrous  throughout  rigid  coriaceous  ecostate  the  margins  smooth  the 
apex  gradualtj  acuminate  or  mereh  atute  the  sheathing  lowtr  portions 
often  purplish,  othern  ibt  green,  the  one  culm-leaf  about  4  em.  long.  Culm 
erect,  terete,  striate,  glabrous,  3  to  4  mm.  in  diameter.  Panicle  oblong, 
about  10  cm.  long,  4  cm.  in  diameter,  densely  flowered,  the  branches  in 
alternate  fascicles,  each  fascicle  subtended  by  a  broad,  inflated  oft«n 
purplish  bract  1  to  3.5  cm,  long,  the  apex  contracted  and  produced  as 
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SCHOENUS  Linri 


.    Bentli.   Fl.   Auatr.   7 


Schoenus   melanostachys   R.   Br.   Prodr.    (18I0| 
(1878)  370;   Stapf  in  Trans.  Linn.  Soc  Bot.  II.  4  (1894)  245. 

In  open  heatli.s  at  2.400  m.  alt.  (No.  (1173), 

North  Borneo  and  Australia. 

This  species,  new  to  tlie  Pliilippines,  is  widely  distribiited  in  Australia,  where 
the  genus  is  largely  developed,  and  lias  also  been  found  on  Mount  Kiuabalu  in 
Britisli  North  Borneo  at  an  altitude  of  1.700  m.  It  must  tlierefore  be  considered 
both  an  Aa'^tralian  and  a  Bomean  representative  in  the  Philippine  flora.  Schoe- 
nus upogon  R,  &  S.,  has  l>een  found  in  northern  Luzon  by  Loker" 

GAHNIA  ForHt. 

Gahnia  Javanica  Moritzi  Verz.  Zoll.  Ptl,  (1845-40)  1)8;  Clarke  in  Philip. 
Journ.  Sei.  Bot.  2  (1907)   103. 

In  rather  open  thickets,  exposed  ridge  at  2,250  m.  alt.     {No.  G162). 

Previously  known  in  the  Philippines  from  Mount  Banajao,  Luzon,  and  Mount 
Apo,  Mindanao. 

Yunnan  and  Penang  to  New  Guinea  and  the  Viti  Islands. 

SCLERIA  Berg. 

Scieria  chinenais  Kunth  Enum,  2  (1837)  357;  Clarke  in  Philip.  Journ.  Sei. 
Bot.  2  (1907)  105. 

At  1,700  m.  alt.   (No.  4439  lfemi()   June,  1900. 

Previously  known  in  the  Philippines  from  Luzon,  Negroa  and  Mindanao, 

China  to  Singapore,  Malaya  and  Queensland. 


CAREX  Linn. 

1  Wight  Contrib.   (1S3^ 


Carex  fliicirta  Nees 
Sei,  Bot.  2  (1907)  107. 

In   exposed   ridge-thickets   at   2,250 
Merritl  at  1,300  m.  alt.,  in  June,  1906  (No.  4384). 

Previously  known  in  the  Philippines  only  from  the 
central  Luzon. 

India  to  China. 

'"Clarke,  TAis  Journal,  Sec.  C  (1907),  2,  102. 


;  Clarke  in  Philip,  Journ. 

(No.   6,200)  ;   also   collected   by 

of  northern  and 
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HYPOLYTRUM   L.  ('.  Kiok. 

Hyprilytrum  latlfollum  L.  C.  Kicli.  in  Pers.  Syii.  1  (]S05]  70;  (.'Itirke  hi 
Philip.  Jourii.  Sci.  Bot.  2  i  li)07 )   108. 

In  foiesta  at  500  ni.  alt.  (No.  4345  Merritt)  June,  lUOd. 

Widely  distributed  in  tlie  Pliilippines. 

British  India  to  Fornioaa,  Malaya,  QueenslaMd  and  tlie  Viti  Islaiiils. 

I'ALM.l'l 

PINANGA  Bluiiic. 

Pinanga  elmerll  Be<.-c.  in  Webbia  (1005)  :!a3. 

In  forests  at  900  m.  alt.   (No.  5555). 

PreviouHly  known  only  from  the  mountains  of  noithtTTi  ami  itntijil  Luzon. 

Pinanga  sp. 

In  forests  at  1,100  in.  alt.  (Ni>,  5«fiO)  ;  also  collectcf  by  Hfirritt  at  an  altitude 
of  1,-500  m,  in  June,  1900  (No.  4408). 

Pinanga  macnUita  Porte,  was  observed  in  the  foiest  ut  variou.s  places  but  all 
the  specimens  seen  were  without  fruits  or  flowers. 

Other  than  species  of  Pinanga,  no  other  palms,  except  Calamus,  were  observed 
on  the  trip.  Calavius  is  represented  on  Halcon  by  several  species,  but  no  spec- 
imens were  found  with  fiuit  or  flowers. 

AKACE-4]. 

ARISAEMA  Linn, 

Arisaema  polyphylla   (Ulanco)  Merr.  in  Govt.  Lab.  Pulil.  27   (1905)   90. 
In  forests  at  1,800  m.  alt.   (No.  61551. 
Endemic  in  the  Philippines. 

SPATHIPHYLLUM  Scliott, 

Spathiphyllum  commutal 
In  forested  ravines  along  a 
Luzon  tji  Mindanao. 
Celebes  and  Aniboina. 

CENTKOLEPIDACE^']. 

CENTROLEPIS  Labill, 

Centrolepis  phillppinensiB  Merrill -n.  ap. 

Pltgiiiiis,  dense  eaespitosa,  multifoliata,  foliis  setaceis,  ati  1  cm.  longis, 
basi  pilosis,  pedunculo  1  ad  S  cm.  longo,  glumis  2,  inaequalibus,  lan- 
ceolatis,  4  ad  5  mm.  longis,  spiculis  solitariis,  4-fiori,s;  stamen;  ovarium 
a-Iocvdare. 

Perennial,  densely  cEespitose  forming  close  mats  or  tufts,  the  stems 
somewhat  branched,  the  individual  plants  3  to  4  cm.  high,  the  tiaually 
hemispherical  tiifts  frequently  10  cm.  or  more  in  diameter.  Leaves  very 
numerous,  setaceous,  glabrous  above,  about  1  cm.  long,  the  lower  portions 
pilose  with  weak  white  hairs.  Peduncles  1  to  3  cm.  long,  glabrous, 
terminal,  each  bearing  1  spikelet  about  5  mm.  long,     Spikelets  4-flowered, 
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the  gliLiiifs  utiuqiml,  Uiiift-olatd.  blunt,  one  4  mm.  loiif;.  one.  5  iiiiii.  long. 
Flowt'rfi  4,  lR'rmn])lir()iIito,  wu'li  with  one  liyaline  obl«ng-olj ovate  acute 
hract  ahout-4  niiii.  Umg.  Staiuvii  1;  filament  ;(  mm.  long;  anther 
oi>long.  1-celleil,  1.5  mm.  Jong.  ()vnrv  a-ecl!wl,  tho  ovules  superposed; 
wtvlen  two,  B  to  'i.r>  mux.  long. 

in  open  hratliB  at  2.400  in.  alt,  (No.  OIUO). 

Pt'ihups  the  in(wt  inti'i'FHtiiiK  diwovrry  in  rwent  liutmiicul  i'X|il()rHti<m  i.t  thu 
i'hili|)piueH.  tile  family  and  gemm  l^inH  new  to  tlie  l')illij)iiinc  Horn,  Uith  being 
laiTjely  devcloiH-d  in  Australia  and  New  ^tpuland.  Of  the  six  (genera  at  present 
rwwiftniied  in  the  family,  four,  Jancella,  BWsiifti,  Aphrliii.  and  Alppuriim  are  con- 
lined  to  Anatralia,  New  Zealand  and  TiiKinanin.  n  fifth  genua  of  two  species. 
Oaimardia.  is  repre.iented  in  New  Zealand.  I'ape  Horn  and  tlie  Falkland  tslandn. 
wliile  the  sixth  genns.  VcntraUpiii,  is  reprertented  by  aliout  twenty  species,  of 
which  one  is  found  in  tUnibodia,  and  all  the  otlieis,  except  tlie  one  dencrilieil 
here,  in  south  Australia  and  Tasmania.  Following  Hirrongmvs'  treatment  of 
the  family  in  Engler  ui«i  I'TontVs  NatHrliclien  Pita  nzen  fa  mi  lien,  the  present 
species  would  perhaps  fall  in  the  genns  Aleiiymm,  but  as  Alepgrum  Hiern.,  is 
invalidates!  by  Alepyrum  R.  Br.,  it  has  been  thought  liest  to  describe  the  present 
sjwcies  under  Cenlrolepia. 

ERIOCAULONAOE.l-:. 

ERIOCAULON  l.inn. 

Eriocaulon  brevipedunculatum  Merrill,  n,  sp. 

Planta  densissime  eaespitosa,  5  ad  8  cm.  alta,  caulibiis  brevissimiB, 
aimplicibus,  foliis  congestis,  anguste  lanceolatis,  acuminatis,  3  ad  2.5  cm. 
.  longis,  3  ad  4  nun.  latis,  glabris,  peduncnlis  porbrevibus  0.5  ai)  1  cm. 
longia ;  capitula  seniiglobosa,  5  ad  (J  mm.  lata,  bracteis  involuerantibuB 
latiusculis,  merabranaceis,  obtiisis,  ad  3  m?n.  longiw;  flores  normaliter 
evoluti;  perigonia  3-inera. 

Densely  CEBspitose,  5  to  8  cm.  tall,  forming  dense  tufts.  Stems  short, 
simple;  leaves  very  numerous,  densely  disposed  throughout  the  entire 
length  of  the  stem,  the  lower  ones  mareescent,  narrowly  lanceolate, 
acuminate,  glabrous,  %  to  3.5  cm.  long,  3  to  4  mm.  wide,  spreading, 
shining,  flaccid.  Peduncles  solitary,  the  peduncles  0.5  to  1  cm.  long, 
longis;  capitula  semiglobosa,  5  ad  (5  mm.  lata,  bracteis  involuerantibus 
mambranaceous,  obtuse,  about  3  mm.  long,  obovate.  Staminate  flowers 
3-merous;  sepals  free,  spatulate,  slightly  ciliate  at  the  ape.x,  about  3.5 
mm.  long;  petals  narrowly  ovate,  acuminate,  1  mm.  long,  the  gland 
prominent ;  stamens  6,  the  filaments  about  1  mm.  ■  long.  Pistillate 
flowers  3-merous;  sepals  free,  narrowly  oblong  or  spatulate,  obtuse, 
slightly  ciliate  above,  about  2.5  mm.  long;  petals  equaling  the  sepals, 
somewhat  narrower;  style  about  1.5  mm.  long,  the  three  style-arms  ■ 
nearly  3  mm.  long. 

In  an  open  heath  at  2,400  m.  alt.  (No.  0214), 

A  species  well  eharaeterized  by  its  densely  CEespitose  habit  and  short  peduncles, 
the  heads  being  solitary  and  included  in  the  densely  disposed  leaves,  not  eraerted. 


Hosted  by 


Google 


COMMELINACEyl<l 


CYANOTIS  Don. 


Cyanotis  motuccarta  (Roxb.)  Commelina  moluccana  Roxb.  Hort.  Beng. 
(IBU)  81;  Fl.  Ind.  1  (1820)  172,  (ed-  Wall.  1:  17(1,)  CyonoHs  uniftora  Hassk. 
Commel.  Ind.  (1«70)  104;  Clarke  in  DC.  Monog  Plian.  3  (1881)  242;  Merr. 
ia  Philip.  Journ.  Sei.  1   (1000)  Suppl.  34. 

In  open  wet  places  near  Subaan   (No.  0227). 

Widely  distributed  in  the  Philippines. 

Malayan  Archipelago. 

FORRESTIA  Lesson. 

Forrestia  philippinensis  Merr.  in  Govt.  Lab.  Publ.  35   (lOOG)   5. 
In  forests  along  small  streams  at  300  m.  alt.  (No.  6152). 

Endemic  to  the  Philippines,  the  type  from  the  Baeo  River  near  the  base  of 
Mount  Hakon 


DIANELLA   Lam. 

DianerJa  ensifolia   (L.)   DC.  in  Red.  Lil.  (1802)    t.  1. 

In  open  heaths  at  2,400  m.  alt.   (No.  5504). 

On  the  higher  mountains  in  the  Philippines  from  northern  Luzon  to  southern 
Mindanao. 

British  India  to  southern  China,  Malaya,  Australia,  Polynesia,  and  the 
Hawaiian  Islands. 

Dianella  caerulea  Sims.  Bot,  Mag.  (.  505. 

In  forests  (4469  Merritt)  June,  1900. 

Not  previously  reported  from  the  Philippines,  but  apimrently  represented  by  . 
the  following  Bpeeimens:   Luzok,  Province  of  Benguet  (6030  Elmer)  ;   (4441,  4683 
Merrill)  ;   Province  of   Bataan,   Mount   Mariveles    (226   Whitford)  ;    Province  of 
Pampanga,  Mount  Arayat   (70  Bolster)  ;   Province  of  Laguna,  Mount  Maquiling 
I5I25  Merrill). 

New  Guinea  and  Australia. 

LIRIOPE  fxtur. 

Liriope  brachyphylla  Merrill  n.  sp. 

Glabra,  upque  ad  SO  cm.  alta,  foliis  eonfertis,  niombranaceis,  giabris, 
anguste  oblongis,  3.3  ad  3.6  cm.  longis;  scapi  1  ad  3,  simplices;  flores 
rosei,  raccmosi,  ad  bracteas  solitarii ;  ovarium  superum,  3-loGulare,  loculis 
pluri-ovulatis  {ad  15). 

A  glabrous  perennial  herb.  Leaves  membranous,  narrowly  oblong, 
2.5  to  3.5  cm.  long,  3  to  6  mm.  wide,  somewhat  narrowed  and  hyaline- 
sheathing  below,  the  apex  aciite,  all  crowded  at  the  base  of  the  scape. 
Scapes  1  to  3  from  each  rosette  of  leaves,  20  cm.  high  or  less,  leafless, 
simple,  glabrous,  10  to  IS-flowercd,  the  flower  bearing  portion  4  to  5 
cm.  long.  Bracteoles  linear-lanceolate,  3  to  3.5  mm.  long,  the  flowers 
solitary  in  the  axil  of  each  bract,  the  pedicels  about  3  mm.  long. 
Perianth  5  to  6  mm,  long,  pale  pink  or  salmon  colored,  the  lobes  6,  equal, 
lanceolate,  acute  or  blunt,  free  or  very  slightly  united  at  the  very  base, 
3-nerved,  about  1.5  mm.  wide.     Stamens  C;   filaments  3   mm.   long; 
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anthers  1  mm.  long.  Ovary  free,  superior,  ovoid,  3-celled,  each  cell 
about  15-ovuled;  style  simple.  Capsule  3-valved,  ovoid,  membranous, 
glabrous,  4  mm.  long.  Seeds  many,  narrowly  ovoid,  0.8  mm.  long, 
reticulate. 

On  aeepy  alopea,  open  heath  liinds  nt  2,400  ni.  alt.   (No.  5710). 

The  second  Bpecies  of  the  genua  known,  the  other.  lAriope  graininifolia  (Linn.) 
linker,  being  known  from  Japan  to  northern  Luzon,  China  and  Cochin  CliinH.  L. 
bradhyphyUa  ia  diatinguislied  from  L.  graminifolia  by  its  comparatively  aliort 
leaves,  amaller  size,  aolitary,  not  fasciolpd  flowers  and  many  ovules. 

8MILAX  Tourn. 

Smilax  china  Linn.  Sp.  PI.  (1753)   1430.? 

On  exposed  ridges  in  thickets  1,300  to  ^600  m.  alt.  (Nos.  0140,  621!,  6120), 

The  same  form  ia  repreaenteii  l»y  Nos.  441)7,  474Q  Merrill  from  northern  Luzon. 
Hin\la:E  china  lias  previoualy  been  credited  to  the  Philippines  by  F.-Viltar.  Because 
of  the  lack  of  piatillnte  flowers  I  am  not  certain  of  the  correctneaa  of  the  above 
identifleation,  but  the  speciments  agree  well  with  the  description. 

Japan  to  soutliern  China  and  FormoHs. 

Smilax  vicaria  Kunth  Enum.  5   (1850)   262. 

In  an  old  clearing  at  900  m.  alt.  (No.  6570). 

Endemic  to  the  Philippines. 

AMARYLLIDACEil':. 
CUBCULIGO  Gaertn. 

Curculigo  glabra  Merrill  n.  sp. 

Glabra;  foliis  usque  ad  50  cm.  longia,  13  cm.  latis,  breviter  acumin- 
atiB,  basi  acutis;  petiolo  usque  ad  40  cm.  longo;  peduneulo  ad  20  cm. 
longo ;  baccis  8  mm.  longis. 

Glabrous  throughout.  Tjeav^  up  to  50  cm.  long,  13  cm.  wide,  mem- 
branous, the  apex  short  acuminate,  the  base  acute,  somewhat  inequilateral, 
the  nerves  prominent ;  petioles  up  to  40  cm.  in  length,  glabrous,  somewhat 
inflated  below.  Peduncles  about  30  cm.  long,  recurved  above.  Flowers 
not  seen;  bracts  ovate,  acuminate,  7  to  10  nerved;  pedicels  1  cm.  long. 
Fruits  many,  narrowly  ovoid,  not  beaked,  about  8  mm.  long,  fleshy  and 
smooth  when  fresh,  rugose  when  dry,  somewhat  crowded  in  a  G  to  8  cm. 
long  head;  seotls  many,  1.5  mm,  in  diameter;  the  somewhat  persistent 
])crianth  lobes  6  mm.  long. 

in  forests  at  275  m,  alt,  (No.  5750). 

Welt  characterized  by  being  entirely  glabrous  tlironghout. 

DIOSCOREACE^. 

DIOSCOREA  Linn. 

Dioacorea  nummularia  Lam.  Encycl.  2   (1780)   331. 
In  an  old  clearing  at  700  m.  alt.  (No,  5667). 
Apparently  widely  distributed  in  the  Philippines. 
Malaya. 


Hosted  by 


Google 


2b8  MKRRILL. 

STENOMERIS  Pliincli. 

Stenomerls  dioscoreaefolla  Planch,  in  Ann.  f-c.  Niit.  ill,  18   (IS52)   320, 
In  an  old  dealing  at  700  m.  alt,  (No.  5775). 
Enilemic  to  the  Pliilippines. 

lUIDACE^K. 

PATERSONtA  R.  Br. 

Patersonia  lowii  Stapf.  in  Trans.  Linn.  Soc,  Eot.  11.  4  (18!)4)  241.  pi.  20. 
f.  7-9. 

Open  heatlis  at  2,400  m.  alt.  (N'o.  .5507).  Conunon,  but  very  few  specimens  in 
fiower  in  November. 

Borneo 

The  abo*e  13  the  first  indigenous  represintatne  of  tins  famih  to  lie  found  m 
the  Philippines  seveial  geneia  of  the  Indacea  being  ciedited  to  the  Philippines 
by  F  T  illar  and  other  authors  but  all  hased  on  introdiieed  and  eultiiated  species 
J'oteraonia  lowtt  has  pievioush  been  known  on!j  fiom  Mount  Kinabalu  North 
Borneo  its  occurrence  m  the  Philippines  being  an  addition  t  the  Lompaiatneh 
small  Boinean  element  alreadi   l-nown  in  tlip  \iehipelafru 

ZINGIBERACE^-:. 
ALPINIA  Linn. 

Alpinia  brevilabris  Presl  Kcl.  Hitnk.  1   (1830)   110.  I.  11. 
In  forests  at  2,000  ni.  alt.   (Xo.  44.58  Merritt)   June,  lOOli, 

Widely  distributed  in  the  Philippines.     Endemic. 

Alpinia  sp.  near  A.  parvifiora  Rolfe. 

In  forests  at  000  a\.  alt.   (No.  4301  Merritt)   June,  1!)0«. 
Material  too  imperfect  and  scanty  for  accurate  identilicatiun. 

MARANTAOE^i]. 

PHACELOPHRYNUM  K.  Sch. 

Phacelophrynunn   bracteosum    (Warb.)    K.   Sdi,   in   KiifrL   PHanzenieidi,    11 
(1002)   123. 
In  forests  along  the  Alag  River  at  100  m.  alt.   (No.  0132). 
Widely  distributed  in  the  Philippines,  endemic;, 

BURMANNJAOE-K, 

BURMANNIA  Linn. 

Burmannla  longifolia  Ikce.  Maleaia  1  (1«78)  244;  Rendle  in  Journ,  Bot. 
34  (1896)  355. 

Terrestrial  in  the  very  mossy  riilge  forests  1,300  to  I,!M)0  m.  alt.   (No.  .')74l|. 

Previously  eoUectfd  on  "Dulangao,"  or  more  correctly  "Uulangan,"  a  s[)Ur  i>f 
Mount  Haleon,  by  Wiiitekead,  and  reported  by  llendle,  1.  c, 

Malayan  Peninsula  and  Borneo. 

Burmannla  sp.  near  B.  dementis  Schltr. 

In  dense  forests  at  900  m.  alt.  (No.  5598).  nie  third  species  of  the  genus  to 
be  found  in  the  Philippines. 
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CASUAlilNACE.K. 
CASUARINA  ].inn. 

Grpgarioiis  over  an  aica  of  about  300  acres  at  the  lien<l  of  a  rivine,  700  in.  alt. 

(No.  577!t). 

PIPER  A(1EA-]. 

PEPEROMIA  KuizA  I'.iv. 

Peperomia  reeurvata  Miq.  Syst.  Pip.  (1843-44)   107. 

On  mossy  treen  and  terreatvial,  1,200  to  1,800  m.  ait.   (Noh.  G107,  0147,  0184). 

Malaya. 

PIPER  hinti. 

Piper  rhombophyllum  C.  DC.  Prodr.  16'  1180!))   3.V2. 

In  foresta  350  to  1,500  ni.  alt.   ( Nos.  5645,  5773)  ;  also  col!<^cti.>d  by  ilerrUt  at 
l,:iOO  m.  alt,  (No.  4293). 
Endemic  to  the  Pliilippincs. 

Piper  ap. 

In  forests  at  1,800  m.  alt.  (No.  35113). 

Piper  sp. 

In  forests,  altitude  not  given  (.1/errt((  No.  4474)   June,  lUO(i. 

CHLORANTHACE^C. 

CHLORANTHUS  Swartz. 

ChloranlhuB  brachystachys  Blume  Fl.  Jav.  Chlorantli.    (1828)    13.  (.  2. 

In  forests  at  700  in.  alt.   (No.  5Q44)  ;   also  collected  by  Mcrritt  at   1,200  and 
1,050  m.  alt.   (Nos.  4380,  4410). 
Widely  distributed  in  the  Philippines. 

British  India  to  southern  China  and  Mai  ay  n. 

Chloranthua  offieinall*  Blunie  Enum.  I'l.  Jav.   (1830)   71). 

In  forests  at  000  m.  alt.  (No.  5574). 
Widely  distributed  in  the  Philippines. 
Distribution  of  tlie  preceding  species. 

MYRICAOEJi. 
MYRICA  Linn. 

Myrica  eeculenta  Buch.-Hani,  in  G.  Iton.  Kl.  Nepal.  (1825)  30;  Chevalier 
Jlono«.  Mjrie.  (  HIOI)  120.  var.  farquuhiiriami  (Wall.)  Cbev.  I.  c,  Myrtca  rubra 
Mcrr.  in  Philip.  Journ.  .^ci.  1   (1000)   Suppl.  41,  non  IS.  &  Z. 

In  forests  at  1,700  ni.  alt.  (No.  4433  Merritt)  June,  IBOG. 

An  exceedingly  variable  form,  identical  with  material  previously  reported  from 
Mount  Marivelea  as  Myrica  rubra,  the  monograph  by  Chevalier  not  being  available 
at  the  time  the  identification  was  made.  For  variation  in  the  leaf-form  of  this 
species,  see  V.'hitford,  Vegetation  of  the  Lamao  Forest  Reserve  II,  Philip.  Journ. 
Sci.  1   (1006)  pi.  ^.j.  ^  A.  1-3. 

British  India  to  Malaya.,  the  Tar.  farqvakariana  in  the  Malayan  Peninsula. 


Hosted  by 


Google 


270  MERRILL. 

Myrica  javanica  Blume  Bijdr.  (1826)  517;  Fl.  Jay.  Myric.  7.  (.  1;  Chev. 
Monog.  Myric.  (1901)   129. 

In  dense  ridge- thickets  at  2,600  in.  alt.  (No.  5708). 

Previously  knowli  in  the  Philippines  from  Mount  Apo,  Minilanjio. 

JUGLANDACE.E. 

ENGLEHARDTIA  Leschon. 

Englehardtia  splcata  Blumc  Bijdr.   (1S26)   628. 
In  forests  at  1,350  ni.  alt.   (No.  5760). 
Not  common  in  the  Philippines. 
British  India  to  Cochin  China  and  Java. 

-      FAGACR^-:. 

QUERCUS  Linn. 

QuereuB  DanoBM  A.  DC.  Prodi-.  16'  (1864)  07.  ' 

In  forests  at  700  in.  alt.  (No.  5695). 
Widely  distributed  in  Die  Philippines. 
Endemic. 

ULMACEil':. 

GIRONNIERA  Gaudieh. 

Gironniera  celtidifolla  Gaudieh.  Voy.  Boiiite  Bot.   (1844-66)   (.  85. 
In  forests  helow  200  m.  alt.  (Nos.  4325,  4320  Merritt)  June,  1006. 
Not  common  in  the  Philippines. 
Endeniiii. 

MOKACE.i:. 

FICUS  I.inn. 

Ficus  hauili  Blanco  Y\.  Filip.   {\fi:i1)   684.? 

In  old  elearingB  at  700  in.  and  in  forests  at  1,800  ni.   (Nos.  5748,  6127). 

Common  and  widely  distributed  in  the  Philippines. 

Endemic? 

Ficua  rubrovenJa  Merr.  in  Philip   Journ   Sci.  1    (i!)0(i)  .Sujipl,  44. 

In  forests  at  200  ni.  alt.  (No  4326  Memtt)  June,  1906. 

Previously  linown  only  from  Luzon 

In  addition  to  the  above  species  F\cus  mmdoroensis  Merr.,  was  abundant  in 
forests  below  200  m.  alt.,  and  P  mmakaisae  Miq.,  was  aliundant  along  streams 
up  to  an  altitude  of  1,000  m. 

ARTOCARPUS  Forst, 
Artocarpus  sp 

In  forests  at  750  m   alt    (No   5567). 

Material  fragmentary,  from  fallen  branches  of  a  large  tree,  quite  different 
from  any  of  the  other  species  represented  in  our  herbarium. 
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THE   FLOEA   OF   MOUNT  HALCON. 


L0RANTHACE/I<1 


LORANTHUS  Linn. 


LoranthuB  halconensis  Merrill  n.  e 


§  DewtroplhoB. 
verticilJatis  usque  ad  15  cm.  . 


Foliis  obioiigo-lanceolatis  coria< 
flonbub  ad  2  5  cm    longis,  6  mens,  puberulis,  dense  lasriciilatis ;  fas- 
( iculis  axillaribub,  pedunciilis  ad  1  mm.  longis,  ;t-floris. 

Scandent,  glabrous  except  the  puberulent  inflorescence,  the  braiK'hea 
stout,  terete,  light  gray  Leaves  m  wborls  of  6,  oblong  lanceolate,  coria- 
ceous, glabrovs,  brown  when  dry,  10  to  15  cm.  long,  3.5  to  5  cm.  wide, 
acute  or  obtust,,  the  biise  acute,  the  midrib  stout,  the  lateral  nerves  5  to  6 
on  each  side  of  the  midrib,  obscure,  the  reticulations  obsolete;  petioles 
1  cm  long  or  less  Inflorescence  on  the  branches  below  the  leaves  in  the 
axils  of  fallen  leaves,  fasciculate,  puberulent,  5  to  fi  or  more  peduncles 
in  a  fahcick,  each  ahoui  1  mm  long  and  bearing  three  flowers,  the  pedicels 
about  1  mm  long  Flowers  yellow,  about  2.5  cm.  long,  not  inflated, 
falvx  densely  puberulent,  eylindncal,  truncate,  '.^  mm.  long,  the  basal 
bract  broadly  oiate,  bma!!  Corolla  G-merous,  the  lobes  united  for  the 
lower  1  5  to  3  mm  ,  puberulent  outside,  linear,  l.-'i  mm.  wide,  the  reflexed 
portion  abo^e  the  lu'-ertion  of  the  stamens  lanceolate,  acute,  0  mm.  long. 
Filaments  1.5  mm.  long;  anthers  3  mm.  long. 

Parasitic  on  Ficaa  minakassae  along  the  Alag  River  at  100  ni.  alt.  (No.  5004). 
Well  characterized  by  its  w'borled  leaves,   detisely  fascicled   flowers   from  the 
larger  branches  and  B-roerous  corollB. 

Loranthus  mearnBll  Merrill  n,  sp.     i  DendropikoS. 

Foliis  oppoeitjs  vel  subalternis,  elliptico-ovatis,  obtusia,  basi  acutis, 
5  ad  8  em.  longis,  glaborrimis ;  racemis  solitariis,  axillaribua,  ferrugineo- 
puberulis,  3-5-flori8;  floribus  usque  ad  3.7  cm.  longis;  calyce  4-dentato; 
corolla  irregulariter  4-Iobata,  tubo  gibbo  angulato. 

Glabrous  except  the  inflorescence.  Branches  brownish  gray,  terete, 
glabrous,  lenticellate.  Leaves  coriaceous,  glabrous,  opposite  or  subal- 
temate,  elliptical -ovate,  the  apex  obtuse,  sometimes  rounded,  the  base 
acute,  0  to  8  cm.  long,  3  to  5  cm.  wide;  lateral  nerves  3  to  4  on  each  side 
of  the  midrib,  ascending;  petioles  1  cm.  long,  or  less.  Racemes  few, 
solitary,  from  the  leaf-axils  or  from  axils  of  fallen  leaves,  few-flowered, 
the  rachis,  pedicels  and  calyces  ferruginous  puberulent;  pedicels  2  mm. 
long,  the  basal  bract  of  the  calyx  ovate,  acute  or  acuminate  about  as  long 
as  the  calyx  tube.  Calyx  tube  cylindrical,  3  mm.  long,  the  limb  1.5  mm." 
long,  spreading,  4-toothed.  Corolla  3.5  cm.  long,  green  except  the  tips 
of  the  lobes  which  are  red,  the  tube  somewhat  inflated,  4-angled,  about 
10  mm.  long,  the  lobes  i,  irregular,  the  reflexed  portion  above  the  inser- 
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tion  of  the  anthers  linear,  11  mm.  lonj^.  Fikments  5  mm.  long;  anthers 
basifixed,  4  mm.  long. 

Parasitifi  on  various  treps  in  forests  at  1,800  m.  alt.   (No.  5Tri31. 

Loranthus  sp. 

On  trees  in  forests  at  1,700  m.  alt.  (4434  Merritt)  June,  1!I0(1.  Apparently  jin 
iindeieiibed  species,  but  with  iininiitiue  friiit.s  only. 

HALANOPH0I!A('Eyl5. 

BALANOPHORA  Fmnt. 
BaPanophora  ap. 

On  roots  of  trees  in  forests  at  l,aOO  m.  nit.  (No.  Gim) .  Material  too  sennty 
ami  imperfect  for  specific  iiientifiention. 

POLYGON  AOE.l']. 

POLYGONUM  T.inn. 

Polygonum  chlnenae  Linn.  Kp.  VI.  (1753)  303. 
Abundant  on  recent  "slidM"  at  l,f>00  ni.  alt.   (No.  5780). 
Througliout  the  Philippines  at  higher  altitudes. 
Inilia  to  Japan  and  Malaya. 

MENI  SPERM  ACE.^:. 

STEPHANIA   l^uv. 

Stephania  hernandifoMa   (Willd.)   Walp.  Repert.  1    (1842)   !)(!. 

In  forests  at  1,800  m.  alt.  (No.  5701). 

Widely  distributed  in  the  Philippines. 

Tropical  Africa,  Asia,  through  Malaya  to  Australia. 

MAGNOLTACE^-:. 
DRIMYS  Forst, 

Drimye  piperita  Hook.  f.  Icon.  PI.  I.  SDH. 

On  forested  ridgea  at  1,300  m.  alt.  (No.  tS134),  and  in  thickets  on  exposed  ridges 
at  2,600  n>.  alt.  (No.  0206) ;  also  collected  by  Merrill  at  1,300  and  1,000  tn.  alt. 
(Nos.  4383,  4407). 

On  most  of  the  higher  mountains  of  the  Philippines. 

Borneo,  New  Guinea  and  New  Caledonia. 

ILLICIUM  Linn. 
Illiclum  sp. 

In  forests  at  1,800  m.  alt,  (No.  4411  Merrift)  June,  in06. 

Material  very  scanty  and  with  fruit  only.  Perhaps  most  closely  related  to 
•/Htofiim  eveniitm  King  from  Perak,  although  clearly  distinct  from  that  species, 
ex  deacrtptione  The  genua  is  new  to  the  Philippine  flora  and  its  occurrence  in 
the  Philippines  must  be  considered  as  evidence  of  previous  connection  with  the 
Asiatic  continent  the  genu^  being  repreiiented  in  North  America,  India.  China 
and  Tapan   and  «ith  three  species  extending  southward  to  the  Malayan  Peninsula. 
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THM   Fr,(mA   OF   MOUNT   HALCON. 

ANONACE.E. 


Unona  mindorensit  Mpniil  n,  h)i.     i  Sleiiojiftalum. 

Foliie  oblongo-lanct'oljitiB  aciniiiTiBtis  10  ail  IT  cm.  longis,  liasi  aciitis; 

■  pedunculis  axillaribus  aolitariis  ud  1.2  fiii.  loii{{is;  petalis  G,  subaeqiia- 

libiis,  ovatn-lanceolatis,  aeiitis,   1.5  ad   1.7   cm.   longis,  piil)(>scentibns ; 

oviilis  ;(    uniBerial ibiis ;  cnrpdlis  niatnris  ovatis,  aciitis,  ad  1.5  ciii.  longia. 

A  small  tree  nliont  (i  in.  Iiigli;  branclicK  Blonder  brownish  gray,  sliglitly 
pubescent,  torote.  Ijeavos  aubnienibranoiu  ob)eng  lanceolate  10  to  17 
cm.  long,  3.5  to  4.5  ein.  wide,  the  Imsc  acuti  the  ape\  gradually  aciinii 
natc,  dull  above,  eoniewhat  paler  and  slightly  shining  Uncath  glabrous 
or  nearly  so ;  nerves  aljoiit  i>  on  each  Hidf  of  tin  inulrdt  asctnding  liBtinct 
iHjneath,  the  reticulations  few,  indistinct  [letioles  stout  nigis  5  mm 
long  or  less.  Peduncles  axillary,  solitary  stKiut  1  i  cm  long  slightlv 
pubescent  and  with  one  or  two  sinill  basal  Iratts  Flowers  grienisli 
white.  Sepals  3,  pubescent,  triangular  ovati.  acute  about  i  5  mm  long 
Petals  (i,  free,  spreading  in  flower,  ovate  lanteolate  acute  ])ubt8cent  the 
outer  three  about  1.7  em.  long,  7  mm  wide  the  inner  three  1  t  cm  long 
5  mm.  wide.  Stamens  many,  glabrous  2  mm  long  the  connectives 
truncate,  overlapping.  Ovaries  almut  1^  densely  hirsntt  ol  long  3  mm 
long;  ovules  n,  parietal  in  one  row;  itvlei  1  5  mm  long  Cirpels  ovoid 
about  1.5  em.  long,  acute,  narrowed  lelow  into  a  short  stout  stipe  brown 
when  dry,  slightly  pubescent. 

In  forests  at  300  ni.  alt.  (No.  SSfiSj.  A  cIospU  related  Bpecies  is  represented 
by  No.  4000  McrrUl,  trnm  the  Baco  River   near  tie  baae  of  Halcon   March    IDO'i 

OXYMITRA  Blm  t 

Oxymitra  sp.  near  O.  gluuca  Hk.  f.  et  Tli. 

In  forests  at  180  ni.  ait.  (No.  56211).     SpecimcnB  witli  fruit  only,  but  undoubt- 


edly referable  ti 


PHAEANTHUa  Hook.  f.  ( 


PhaeanthuB  cumingll  Miq.  Fl.  Ind.  Bat.  1"  (1S59)   51. 

In  foreBta  at  700  m   alt    (No.  5048). 

\\uiel\  distributed  in  the  Pliilippines.     Endemic. 

PhaeanthuB  acuminatus  Merr.  in  Govt.  I.^b.  Fubl.  35  (ISOU)   11. 

In  forests  at  HO  m   alt    (No.  4321  Merritt)   June,  190fi. 

Kno«n  ooh  fiom  Mindoro  and  Palawan. 

G0NI0THALAMU8  Blume. 

Goniothalamus  elmen  Merr.  in  Govt.  I-ab.  Publ.  29   (1905)   13. 
Ill  f  lests  at  100  m   alt    (No.  4354  Merritt)  June,  1906. 
\V  ideh  'Iiitributed  in  the  I  hilippinee.     Endemic. 
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MYBISTIOACB^i;. 

HORSFIELOIA  Willi). 
Hopsfleldia  merrillii  Warb.  in  Perlt.  Frag.  Fl.  Philip.   |!i)04)  40. 
In  forests  at  100  m.  alt.   (No.  5772). 
Known  onTy  from  MindoTo. 

MONEMIACE^. 
KIBARA  Endl. 

Kibara  eliipaoidea  Merr.  in  Pliilip.  Jouni.  gd.  1    (1906)  Suppl.  5Q. 

In  forests  at  450  m.  alt.  (No.  4313  Merritt)  June,  1906. 

Described  from  material  coHected  on  Mount  Mariveles,  Lmmn.  Nearly  or  quite 
the  same  speciee  is  represented  by  material  collected  near  Lake  Lanao,  Mindanao, 
by  Mrs.  Clemens.     Eiideniic  to  the  Philippines.     Mangyan,  "Barao-barao." 

LAUBACEiE. 

NEOLITSEA   (Benth.)   Merr. 

Neolltsea  ieylanlca   (Neps)  Merr.  in  Philip.  .lourn.  Sei.  1    (1000)   Suppl.  5(1. 
In  forests  at   1,800   m.  alt.    (No.   5066);   also   collecti'd   by   IKerritl   in   June, 
190C,  in  forests  at  0.50  m.  alt.   (No.  430!) |. 

CRYPTOCARYA  R.  Br. 

Cryptocarya  acuminata  Merr.  in  Philip.  Journ.  Soi.  1    (lOOG)   Suppl.  192. 
In  forests  at  450  ni.  alt.   (No.  4342  MerrtU)   June,  1906. 
Known  only  from  Mindoro. 

NEPENTIIACEiE. 

NEPENTHES  Linn." 
Nepenthes  np. 
On  bowlders  in  the  river  bed  (Aiag  River)  at  360  m.  alt.  (No.  5790). 

1.  alt.  (No.  5785). 
m.  alt.  (No.  5774). 
DROSERACEyE. 
DROSERA  Linn. 

Droser^  spathulata  Labiil.  Nov.  Holl,  PI,  Spec.  1  (1804)  79.  i.  106.  f.  1; 
Diels  in  Engler's  Pflanzenreieh  26   (1906)   83.  f.  31.  A,  B. 

In  open  heaths  at  2,400  m,  alt.   (No.  6784),  locally  abundant. 
Previously  collected  in  the  Philippines  by  Cuminj,  locality  not  given,  prohabiy 
Luzon. 

Southern  Japan  and  China,  Borneo,  Australia  and  New  Zealand. 

"As  most  of  our  Philippine  'Nepenthes  material,  including  one  number  from 
Halcon,  collected  by  Merritt,  is  in  the  hands  of  Dr.  MacfarUme,  who  is  mono- 
graphing the  family,  no  attempt  has  been  made  to  identify  specifically  the  speci- 
mens here  cited. 
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Oroaera  peltata  Smith  in  Willd.  Sp.  PI.  1   (1797)   1540;  Diels  1.  e.  111. 
With  the  preceding  locally  rare  (No.  0207). 
Previously  known  iii  the  Philippines  only  from  northern  I.UMn. 
British  India  to  central  China,  and  Japan,  through  Malaya  to  Auatralia  and 
Tasmania. 

SAXAFRAGACE.l':. 

HYDRANGEA  Linn. 

Hydrangea  lobbii  Maxim.  Mem.  Acad.  Petersb.  VII,  10   (1807)    16. 

In  an  old  clearing  at  760  m.  alt.  (No.  54«I)  ;  also  in  forests  at  1,S00  m.  alt. 
(No.  5731),  the  latter  referred  here  witli  some  doubt. 

Previously  known  only  from  tlie  ntountains  of  northern  and  centra]  Luzon  and 
from  Panay. 

Endemic  in  the  Pliilippines. 

riTTOSPOKACE^K. 
PITTOSPORUM   Itnnlis. 

PlttOBporum  resinjferum  Hem»l.  in  Kew  Bull.   (1904)   Mi, 

In  forests  at  150  ni.  alt.  (No,  5G0B)  ;  found  also  by  MerTitt  in  June,  1000,  at 
1,700  m.  alt.  (Nos.  4421,  4436). 

Previously  Itnown  only  from  the  mountains  of  central  and  northern  Luzon; 
reported,  with  doubt  from  Celebes  by  Koorders. 

The  habit  of  this  species  is  very  interesting,  it  being-  paeudoepijihjtic,  quite 
similar  to  moat  species  of  Ficui  of  the  section  Vrostigma. 

PJttosporum  odoratum  Merr,  in  Govt.  Lab,  Publ.  35  (1006)   10.- 

In  forests  at  700  m.  alt.   |No.  5064). 

Previously  known  only  from  the  mountains  of  central  and  northern  Luzon. 

CUNONIACE^-:. 

WEINMANNIA  Linn, 

Welnmannia  hutchinBonii  Merrill  n.  sp. 

Arbor  ad  10  m.  alta;  ramiiliB  fuscis,  terptis,  lentieellatis,  glabris, 
junioribus  pubescent ibus ;  foliis  imparipinnatis,  4  ad  S-jugatis;  foliolis 
subsessilibus,  laneeolatis,  acuminatis,  3  ad  7  em.  longie,  0.7  ad  1,5  cm. 
latis,  grosse  crenatoserratis ;  racemis  numerosis,  fasciculatis  terminalibus 
vel  axillaribus,  pubeseentibus ;  floribus  pedieellatis,  4-merie. 

A  tree  about  10  m.  high.  Branches  terete,  glabrous,  brown,  lenticel- 
late,  somewhat  compressed  below  the  nodes,  rather  slender,  the  younger 
parts  somewhat  pubescent.  Leaves  opposite,  unequally  pinnate,  about 
13  cm.  long,  the  common  rachis  5  to  7  cm.  long,  pubescent;  leaBets 
4  to  5  pairs,  lanceolate,  coriaceous,  glabrous,  3  to  7  cm.  long,  0.7  to  1.5 
cm.  wide,  the  apex  long,  bluntly  acuminata  the  base  inequilateral,  acute 
or  acuminate,  the  margins  coarsely  crenate-serrate ;  nerves  about  18  on 
each  side  of  the  midrib,  slender,  the  reticulations  numerous;  petiolules 
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wanting.  Inflorescence  terminal  and  axillary  of  many  raecmos,  10  em. 
long  or  less,  pubescent.  Flowers  white,  4-merous,  po<lieellatej  the  pedicels 
1.5  mm.  long,  pubescent.  Sepals  1  mm.  long,  acute,  pubescent.  Petals 
elliptical,  roundotl,  1.5  mm.  long,  very  slightly  pubescent.  Pilamenta 
4  mm.  long,  glabrous;  anthers  0.5  mm.  long.     Ovary  i3-celle<l,  pilose. 

In  forests  at  700  m.  alt.   (No.  57.13). 

Tlie  Heeond  species  of  tlie  genus  to  be  found  in  tlie  Pliilippines,  a  third,  ap- 
parently nndpscribed  on?,  closely  allied  to  the  almvo  is  representPil  in  ciiii' 
licrlmrinni  fiom  Tjike  Ijinao,  Mindanao,  coll.  Vlenietis. 

liosACEj':. 


Rubus  rolfei  Vid.  I'lian.  Cuming.  I'liiiip.   (IHR,'))   171. 
In  open  hmths  and  thickcta  at  2,400  to  2,.5.50  ni.  alt.   (No.  (tlUi). 
Previously  known  only  from  the  mountains  of  Ijiizon  and  from  Monnt  Canlaoi 
Negros. 

Rubus  moluccanua  Linn.  8p.  PI.    (1753)    1107. 

In  forests  at  1,800  m.  alt.   (No.  55B5)  ;  also  collected  by  Merrill,  in  forests  ; 
BOOm,  alt.   (No.  4362). 

Throughout  the  Philippines  at  higher  altitudes. 

British  India  to  soutliein  China  and  Malaya. 

Rabus  fraxinifotiui  Poir.,  is  abundant  below  1,500  m.  alt. 

PHOTINIA  Lindl, 

Photinia  luzonenars  Merr.  in  Govt.  Lab.  Pub).  17   (1!)04)   IS. 
In  thickets  bordering  an  open  heath  at  2,400  m.  alt.  (No.  0205). 
I'revionsly  known  only  from  Mount  Marivetes,  Lnzon. 

LEaUJIINOS/JI 

DESM ODIUM   DC. 

Desmodium  ormocarpoideG  DC.  Prodr.  2  (1825)  327. 

In    pen  slough  along  the  \lag  River  at  100  m.  alt.   {No.  6223). 

Previous!*  know'n  jn  the  Phiiippinea  from  Luzon. 

British  India  to  Jaia 

Desmodium  capitatum    (Burm.)   DO.  1.  e.  33G. 

Near  Subaan  in  open  grass  lands,  10  m.  or  less  above  sea  level   (No.  0224). 

\\  ideh  distributed  in  the  Phiiippinea. 

Butish  India  to  Mafaia 

PITHECOLOBIUM  Mart. 

Pithacolobium  prainlanum  Merr.  in  Philip.  Journ.  Sd.  1    (lOOOl   Suppl.  0 

In  forests  at  300  m.  alt.   (No.  5702), 

Pi'eTioiisly  known  only  from  tlie  mountains  of  Luzon. 
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Evodia  retlcuJata  Mprrilt  n.  h|>. 

Frutex  8  ml  3  metrHlis,  foiiiw  trifoliatis,  rarikT  iinifoHatU,  oppositis 
vet  iiiiboppositis,  foliolis  5  ad  9  cm.  longis,  curiacuis,  iiitidiii,  liupra  (^Ubria, 
subtus  at}  nervos  fnlvo-puboscontibus,  denso  rotieiilatifl,  obovatis  vol 
elliptico-ovatis,  npiee  obtusis  tnincatiB  vel  rctiisis,  paniciilis  axiliaribue, 
ad  7  cm.  longis,  dense  fulvo-piibLWvntibiis;  flores  -t-niori,  ;(  nini.  loiigi, 
in  raniulis  ultimr  ordinis  congesti. 

A  shrub  1  to  3  m.  hij^h.  Braut-hcs  stout,  tlio  older  oncH  nearly  glabrous, 
liglit  gray,  the  younger  onra  densely  fulvous-pubescent.  Leaves  opposite 
or  aiibopposite,  trifoliate,  rarely  unifoliatc,  tlie  petioles  1.5  to  3  cm.  long, 
at  first  densely  pubescent,  becoming  glabrous  and  rugose ;  leafietfl  coriace- 
ous, shining,  densely  cli)sely  reticulate,  glabrous  above,  fulvous-puboBcent 
on  the  nerves  and  midrib  beneath,  obovate  to  elliptical  ovate,  the  base 
subacute  or  obtuse,  that  of  the  lateral  ones  somewhat  inequilateral,  the  ■ 
apex  obtuse,  truncate  or  somewhat  retuse,  .5  to  3  cm.  long,  3  to  5.5  em. 
wide;  nerves  prominent,  9  to  11  on  each  side  of  the  midrib;  petiolnle  of 
the  middle  leaflet  about  1  cm.  long,  of  the  lateral  ones  2  to  3  mm.  long, 
pubescent.  Panicles  in  tlie  upj)er  axils,  densely  fulvous-pubeHcent,  about 
7  em,  long,  many  flowered;  pedicels  1  to  2  mm.  long,  the  bracts  and 
bracteoles  minute.  Flowers  white,  crowded  at  the  apices  of  the  ultimate 
branches,  4-merous,  3  mm.  long.  Sepals  broadly  ovate,  acute  very  slightly 
pubescent,  less  than  1  mm.  long.  Petals  4,  elliptical  ovate,  acute,  3.5 
mm.  long,  glabrous.  Ovary  glabrous,  4-lohed ;  style  about  1,5  mm.  long; 
stigma  capitate. 

In  open  heatha  and  in  Uiicketa  at  2.400  m.  ait.   (No.  6711). 

A  species  recognizable  by  its  coriaceous  leaves  wliich  are  densely  rather  pro- 
minently reticulate  and  pubescent  on  the  nerves  and  midrib  beneath. 

POLYGALACE^':. 

POLYQALA  Linn. 

Pol/gala  venenosa  .Tubs,  ex  Poir,  in  Lam.  Encycl.  5   (1804)   493. 
In  forests  at  about  1,200  m.  alt.   (No.  0160).     Pound  here  also  by  Merritt  at 
900  m.  alt.  (No.  4351)   June,  1900. 

Known  in  the  Philippines  from  Nogros  and  from  Mount  Apo,  Mindanao. 
Java,  Sumatra  and  from  near  Mount  Kinabalu,  North  Borneo. 

EUPHORBIACE^. 

ANTIDESMA  Linn. 

Antrdesma  Jeptocladum  Tul.  Ann.  Sc.  Nat  III.  15   (1851)   199. 

In  forests  at  1,800  m.  alt.   (No.  5717). 

Widely  distributed  in  the  Philippines.     Endemic? 
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DAPHNIPHYLLUM  l!Iume. 

Daphniphyllum  glauccBcens  Blume  Bijclr.   (1R2G)   1153. 
In  forests  at  700  m.  alt.   (No.  5658). 

The  same  form  has  been  collected  in  Bengiiet  Province,  Luzon,  liy  Elmer  (No. 
6290] .     The  gPnus  ia  new  to  the  Philippines. 

British  India  to  southern  China,  Corea,  etc.,  south  to  Java. 

CLAOXYLON  Ju9». 
Claoxylon  sp. 

In  forests  along  the  Alag  River  at  ICO  m.  alt.  (No.  (15111).  The  same  form 
collected  by  Merritt,  250  to  !)00  m.  alt.  (Nos.  4320,  4304,  4332),  material  in  poor 
condition. 

Claoxylon  sp. 

In  forests  at  1,800  ni.  nit   (No.  5G68),  fruit  and  pistillate  flowers  only. 

MACARANGA  Thonars. 

Maearanga  hisplda  (BI.)  Muell.  Arg.  in  DC.  Prodr.  15"   (1802)  n!)0. 
■   In  forMls  nt  700  m.  alt.    (No.  5046). 
\\  ideh  di-tributed  in  the  Philippines. 
Moluccas 

HOMALANTHUS  Juss. 

Homalanthus  populneus  (Geisel.)  Fax  in  Engl,  and  Prantt  Nat.  POanzen- 
fam.  3'   (1890)   96. 

In  forests  at  2,200  m.  alt.  (No.  4452  Merritt)  June,  1900. 
Widely  distributed  in  the   Philippines. 
Ceylon  to  Java. 

Homalanthus   populneus    (Geisel.)    Pax   in   Enfjl.   and   Prantl    Nat.    Pflanzen- 
In  an  old  clearing  at  900  m.  alt.   ( No.  5593 1 . 
Widely  distributed  in  the  Fhilippinea.     Endemic. 

CELASTEACEJ^>. 

EVONYMUS  Linn, 

Evonymus  javanicus  Blume  Bijdr.   (1826)    1140. 
in  forests  at  800  m.  alt.   (No.  5659). 
Widely  distributed  in  the  Philippines. 
Malaya. 

ICACINACE^. 

STEMONURUS  Blume. 
StemonuruB  sp. 

In  forests  at  250  m.  alt.  (No.  4327  Merrilt)  June,  1906.  A  single,  rather  im- 
perfect specimen,  apparently  representing  an  undescribed  species. 
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AQU I  FOLIAGE^']. 

ILEX  Linn. 

Ilex  fletch«ri  Merr  11  n   sp 

Rimis  terttis  gl  bna  gri^pis  ramulis  mgulatis  minute  puberulia  foliis 
obloDgo  eiliphcis  \l1  lanceolato-tllipticiB  acuminatis  baei  acutis  integris, 
1  'i  ad  3  5  cm  longis  nitidis  coriace  s  venis  obscuns  cymia  axillanbue, 
bre\ibu8  p ^uciflnribu'^  conllai.  tibo  breve  stgmtnti'i  oblongis  circiter 
3  mm   longis   1  mm  lat  s   obtusis 

A  shrub  3  m  high  or  less  glabrous  thioughout  except  the  slightH 
p  il  erulent  1  ranchlcts  an  1  mflorf  sence  Br  inches  terete  graj  glahrous 
branchlets  angular  slender  dark  reddish  brown  minutelj  pubemlent 
T  paies  ol  long  ellif  t  eal  to  lanceolate  elliptical  1  5  to  1  5  cm  long  0 
to  1  8  cm  wide  coriaceous  glabious  el  ning  paler  beneath  the  baec 
acite  the  ape\  bioadh  acuminate  or  acute  and  mmutelj  apiculate 
nerves  very  obscurt  nearlj  obsolete  the  margins  entire  petioles  1  to 
J  mm  long  Cvmt  axillary  few  AowcrI  5  mm  long  or  less  or  the 
inflorescence  reduced  io  a  few  flowered  fascicle  puberulent  the  pedicel' 
ibout  i  mm  long  C  il)  \  al  out  1  mm  long  the  teeth  not  promment 
ror>lla  tile  verv  ehort  the  lobts  4  oblong  about  i  mm  long  1  mm 
wide  obtusii  Filament''  1  mm  long  anthers  {\oid  0  5  mm  long 
Fruit  red  globose  glabrou     "smooth   2  5  mm   in  diameter 

Tn  the  mossj  forest  on  exposed  ridgeB  at  1  SDO  i  alt  INos  5716  S756)  also 
collected  by  Herrin  at  2  200  m   alt    in  June   1906  (Nos   4475   4448) 

A  apeeies  characterized  ^n  ita  small  entire  leaves  puberulent  branchlets  and 
inflorntpnee  aniJ  few  (lowered  cymes  or  faticides  tht  flowers  on  the  younger 
hiinehes  rirely  solitary  N'lmd  in  honor  of  Mr  Homer  I  thtekcr,  who  ao- 
(.impiniel  the  in  mbers  >f  the  Haloon  expedition  to  Calapan 

ACERACE,^':. 

ACER  Linn, 

Acer  phiDppinum  Men    m  Coif   lab.  Publ.  35   (1006|  30. 

Ihis  species  was  abundant  m  forests  at  GOO  to  1,700  m.  alt,  but  was  not  col- 
licted  nil  the  specimens  observed  being  with  leaves  only.  The  species  was  de- 
scribed from  specimens  collected  on  Mount  Mitriveles,  Luzon,  and  has  since  been 
collected  on  Mount  Data   Luzon   b\  tlio  author. 

riid.  riuc  in  tilt,  Philippini-, 

liALSAMINACE.!:. 

IMPATIENS  Linn. 
Impatlens  sp. 

In  forests  at  1.300  m.  alt.  (No.  4381  Merntt)  June,  1900.  Material  very  im- 
perfect, but  dififerent  from  any  other  species  of  the  genus  known  to  me. 
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RHAMNACE^. 

ALPHITONIA  RpiMs, 

AJphitonia  excelta  Reiss,  e\  Enill.  Gen.  (1830-50)  lOOH.  A.  moluccana 
T.  &  B. 

In  forests  at  700  m.  alt.  (No.  5532).  The  fresh  bark  liaH  n  strong  odor  of  oil 
of  wintergreen. 

Widely  distributed  in  the  PhiiippineB, 

Borneo  to  Polynesia  and  Austi'alia. 

LEE  A  I.inn. 

Leea  aculeata  Blunie  Bijdr.   (1825)   11)7. 

In  forests  along  the  AlaR  Rivet  at  100  ni.  alt.  (No,  5005). 

Tliia  specimen  agrees  welt  witli  Blame's  short  description  ami  moreover  nltli 
Blanco's  description  of  Ticoria  aciiteata"  whieli  Blanco  himself  later  reduced  to 
Leea  aculeata  Blume.  It  also  agrees  well  with  specimens  in  our  iierbarium  col- 
lected on  Mount  Arayat  by  Holster,  a  topotype  of  Blan6o's  spedes. 

Widely  distributed  in  the  Philippines. 

Malaya. 

ELAEOCAKPACEjE. 
ELAEOCARPUS  Linn. 

Elaeocarpus  argenteus  .Merr.  in  Govt.  Lab.  Puhl.  29   (in05|   'lii. 
On  ridgea  in  forests  at  2,200  m.  alt.  (No.  44(i2  MerntI)  June,  IMiJ. 
Previously  known  only  fiom  Mount  Santo  Tomas,  Luzon. 
Elaeocarpus  pendulua  Merr.  I.  c. 

On  ri<Vs  in  forests  at  1,800  m.  alt.  (No.  5727),  (lowers  imnuiture;  on  exposed 
ridges  at  2,«00  m.  alt.   (No.  6204),  fruit. 

Previously  known  only  from  Mount  Santo  Tomas  and  Mount  Mariveles,  LuKon. 

Elaeocarpus  merrittii  Merrill,  n.  sp.     ^  Monocera, 

Uaniulia  tenuis,  foliis  ovatia  vel  oblongo-o^atis,  acuminatia,  (J  ad  9  cm. 
loiigis,  longe  petiolatis,  crcnato-sorratis,  subtus  m  axillis  \(snarum  glnn- 
(lulosis,  racemis  axillaribua,  usque  ad  10  cm  longis  paueifloribu-,  flores 
!)  mm.  longi,  5-meri ;  petala  dense  aericea,  apicc  fimbnata  itaniina  20; 
di-upa  1  ad  1.3  mm.  longa,  (-llipsoidca  vel  oblongo-ovoidta,  1  sixrma. 

A  tree  10  ni.  liigli  or  less,  nearly  glabrous  BranebLS  slender,  terete, 
dark  brownish  red  n'lien  dry,  the  yoimffor  ones  'iliglitly  dccidiiously 
puliescont.  Tjeaves  sub  membra  no  us,  ovate  or  oblong-oiatc,  (i  to  9  em. 
long,  8.5  to  4  em.  wide,  the  base  rounded,  tlic  apex  rathtr  long  acuminate, 
the  margins  slightly  crenate-serrate,  alighth  apprc8--od  pubeacent  beneath 
and  along  the  midrib  above,  the  axils  of  the  vtins  beneath  with  prominent 
glands;  nerves  about  (!  on  eaeh  side  of  the  midrib   prominent  beneath; 

"  Flora  Filip.   ( 1837  ) ,  S3. 
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potiolos  3  to  8.5  cm,  long,  slender,  glabrous  or  nearly  so.  Itaccines 
axillary  or  from  axils  of  fallen  leaves,  few-flowered,  10  cm.  long  or  less, 
glabrous  or  slightly  pubescent.  Flowers  white,  the  pedicels  1  em.  long, 
densely  appreasud  sericeous.  Scpalu  .'),  lanceolate,  acuminate,  8  to  9  mm. 
long,  3.5  turn,  wide,  iijipi-essed  silvery  pubescent  outside.  Petals  oblong, 
equaling  the  sepals,  very  densely  silvery  appressed,  sericeouH  throughout, 
the  apex  cleft  into  5  to  7  linear  Inrinuie  3  mm.  long.  Stamens  20; 
filaments  3.5  mm.  long;  anthers  linear  3  mm.  long,  one  cell  with  a 
short  muero  less  than  0.,)  mm.  long.  Ovary  ovoitl,  densely  seriwoiis, 
:i-celled;  style  5  mm,  long.  Fruit  elliptical  or  olilong-ovoid  1  to  1.^ 
cm,  long,  dark  blue  when  mature,  1-celled,  1-seeded,  the  pericarp  slightly 
fleshy. 

In  forests  at  1(00  in.  ait.  (No.  r),'>821  type,  niso  (No.  .WUl)  from  the  kilihc^  ulti- 
tude  and  at  1,000  m.  »H.   (No.  4427  Merrilt).  June.  I'lOll. 

Elaeocarpufl  9p. 

In  forests  at  1,300  and  1,600  iii.  alt.  (Nos.  4.187,  440!l  MiTritt)  June,  190(1.  Tile 
specimens  are  with  fruit  only  and  apparently  rc])reHent  an  imdescribed  speciea. 

Elaeocarpus  sp. 

In  forests  at  700  ni.  iilt.  (No.  0148).  Wjieciiiien  with  fruit  only,  but  quite 
iliatinct  from  any  of  the  genera  at  present  represented  in  onr  herbarium. 

TILIACE^-:. 
HALCONIA  Merrill,  n.  gen, 

Bractcoke  (i.  Scpala  4,  crassa,  valvata.  I'etala  5.  Stamina  co,  libera; 
antherae  ovatae,  versatilos.  Ovarium  2-loculare,  loculis  co-ovulatis; 
stylus  nullus.  Capsula  3-locularis,  dissepiniento  contraric  compressa, 
uoriacea,  apieo  apieulata,  loculicide  3-valvis;  semina  ignota.  Arbor. 
Folia  subintegra  penninorvia  et  basi  trinervia.     Cymae  axillares. 

Halconia  Involucrata  Merrill  a.  sp. 

A  tree  about  8  m.  high,  the  branches  terete,  brownish  gray,  glabrous, 
the  younger  part*  st*.'l  late-lop i dote  pubescent.  Leaves  oblong,  subeoria- 
ceous,  7  to  10  cm,  long,  3,5  to  ."i  cm.  wide,  slightly  stellate  pubescent 
above,  beneath  palo  and  densely  minutely  lepidote  and  with  scattered 
Ntellatt!  hairs,  the  margins  subentire  or  slightly  crenate,  tlie  apex  acute 
or  rounded,  the  base  rounded  or  slightly  cordate,  strongly  3-nerved,  the 
lateral  nerves  very  prominent  beneath,  ascending,  including  the  basal 
ones  4  to  5  on  each  side  of  the  midrib ;  petioles  1  to  3.5  cm.  long.  Cymes 
axillary  14  cm,  long  or  less,  few-flow(?re<l,  the  flowers  in  groups  of 
threes  at  the  ends  of  the  ultimate  branchlets,  each  group  subtended  by 
fi,  oblong,  stellate-lepidotc  bracteolos.  Sepals  4,  free,  elliptical-oblong, 
ultimately  nearly  1  cm.  long,  densely  lepidote-stellate.     Petals  4,  oblong, 
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kii=!ely  lepilote-stfllate  alout  b  mm  long  the  apes  truncate  and  ob 
scurely  3  toothed  Stamens  indefinite  free  the  filaments  1  5  mm  long 
or  less  antlers  aboit  0  3  mm  long  Ovary  ovo  d  dent-ely  hirsute 
2  cdled  each  «.  11  many  o  iled  (  ap'^ilea  flattened  at  r  ght  anf,les  lo 
the  di=!sepiment  ^iborbc  iar  n  out!  ne  tr  n  ate  and  afiLulate  at  the 
apex  abo  it  1  5  cm  long  3  cm  n  de  coriaceous  glabrtu"?  at  1  ist  m  i^e 
2  \ahed    2  cell   1    dehisc  ng  to  the  ba  e      Seeds  unknown 

In  foresU  at  700  n    alt    (No   552   ) 

I  place  tile  gtnus  here  p  posed  n  the  Ttl  ea  bet  veen  Oraeffin.  See  and 
Tnchospcrm  Blu  ne  i  ffer  n{t  from  both  n  ts  4  mero  9  fl  e-Ti  ■ind  froi  the 
latter        tl  e  presci  ee  of  braeteolt* 

DILLENIACE^. 
SAURAUIA  Willd. 

Saurauia  latibraeteata  Choisy  in  Zotl.  Syst.  Verz.  Iiid.  Arcliip.  (1854-55) 
148;  Merr.  in  Govt.  Lab.  Piibl.  35   (1B06)  41. 

In  foresta  100  to  700  m.  alt.  (Nos.  5890,  6528). 

Widely  distributed  in  the  Philippines.     Endemic. 

Saurauia  elegant   (Choisy)   F.-Vill.  Nov.  App.   (1880)    10;   Merr.   1.  c.  42. 

In  forested  ravines  at  700  m.  alt.  (No.  5655) . 

Previously  known  only  from  the  mountains  of  northern  and  central  Luzon. 

Saurauia  philippinensis  Merrill  n.  sp. 

Subglabra,  foliis  oblongo-ovatis  vel  oblongo-lanceolatiB,  glabris,  10  ad 
18  cm.  longis,  aeuminatis;  pedunculi  axillares,  fasciculati  vel  solitarii, 
1-,  raro  2-fiori;  ovarium  globosum,  pilosum,  3-stylum. 

A  shrub  or  small  tree  7  m.  high  or  less,  nearly  glabrous  throughout. 
Branches  slender,  brownish,  lenticellate,  glabrous  or  nearly  bo.  Leaves 
oblong-ovate  to  oblong-laneeolate  or  lanceolate,  rarely  somewhat  oblanceo- 
late  glabrous,  chartaceous,  10  t«  18  cm.  long,  3  to  5  em.  wide,  the  apex 
rather  sharply  acuminate,  the  base  acute  or  acuminate,  the  margins 
rather  sharply  serrate ;  nerves  13  to  14  on  each  side  of  the  midrib ;  petioles 
1.5  to  3  cm.  long.  Flowers  white,  the  peduncles  solitary  or  fascicled 
in  the  axils  of  the  leaves  and  in  the  axils  of  fallen  leaves  on  the  larger 
branches,  the  peduncles  slender,  somewhat  strigose,  3  cm.  long  or  less, 
with  a  small  bracteole  at  about  the  middle,  1,  rarely  8-flowered.  Sepals 
elliptical  to  elliptical  ovate,  acute  or  rounded,  4  mm,  long,  the  margins 
slightly  eiliate.  Petals  glabrous,  7  mm.  long,  4  to  5  mm.  wide,  cleft 
at  the  apex.  Stamens  30 ;  filaments  2  mm.  long,  anthers  about  3.2  mm. 
long.  Ovary  somewhat  pilose;  styles  3,  4  mm.  long,  slightly  united 
below. 

In  forests  at,  700  m.  alt.  (No.  5529)  ;  from  the  same  locality  I  lefer  here  No. 
5633,  ait.  200  m.,  and  also  No.  4304  Merritt,  June,  1006,  ait.  1,300  ni.  In  Minda- 
nao the  species  is  represented  by  No.  4893  Meams  and  Hutchinson,  Mount  Malin- 
dang,  May,  1906,  alt.  1,400  m.,  and  in  Basilan  by  No.  4011  Hutchinson,  February, 
1906,  alt.  540  m. 
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THEACE.E. 

THEA   Linn. 

In  foreata  iit  350  m.  nit,  (No.  432S  Merritt)  Jiiiie,  lUlMi.  MaU'rial  very  iin- 
[iprfeet  and  with  fruits  only,  the  identity  of  the  genus  thereforo  not  certain. 

TERNSTROEMIA  Null. 
Ternstroemia  ap.! 

In  foreata  at  l.liOO  in.  iilt.  (No.  4473  Mrrrilt)  June,  lUOO.  Miiterial  very 
aoantj  and  with  fruits  only. 

ADINANDRA  Jatk. 

Adinandra  sp,  near  A.  dimiona. 

In  foreata  1,600  to  2,200  m.  alt.   (No».  4410,  4453  Merritt)  June,  1906. 
Adinandra  sp.  near  A.  tuxonica  Merr. 

In   foi-eats   at   500   in.   alt.    (No.   4344    Merrill)    June,    lOOO,     Materia!    very 
seanty  and  with  undeveloped  flowers  only. 
Adinandra  sp.T 
In  open  heaths  at  2,400  ui.  alt.   (No.  574S]. 

EURYA  ThunI). 

Eurya  Japonica  Tliuiib.  Fl.  Jap.  (1784)   1(11.  t.  /5. 

In  foresta  1,400  to  1,800  in.  alt.  (Noa.  5(i71,  0188)  ;  alao  collected  by  iterritt 
at  1,600  m.  alt.   (No.  4431). 

On  many  of  the  higher  mountaina  of  the  Philippines. 

Corea  and  Japan,  China,  central  Asia,  through  Malaya  to  the  Fiji  Islands. 

Eurya  acuminata  Wall.,  var.  euprlsta  Dyer  in  Hook.  f.  Fl.  lirit.  Ind.  1 
(1872)   286. 

In  foreata  at  and  below  300  in.  alt.  (Noa.  5740,  6140). 

On  many  l*hilipi>iiie  mountaina. 

British  India  to  Malaya  and  the  Fiji  lalanda. 

GYNOTROCHES  Itlume. 

Gynotroches  axillaris  Blunie  Bijdr.   (1825)  210. 
In  forests  at  200  ni.  alt.   (No.  4323  MeTritti  June,  1006. 
Widely  distributed  in  the  Philippines,  but  nowhere  abundant. 
Malayan  Peninsula  and  Archipelago. 

MYRTAOE^-:. 

MEARN8IA  Merrill  n.  gen. 

Calycis  tubus  anguste  campanulatus,  ovario  adiiatus ;  limbi  segmenta  4, 
ptrsistentia.  Pctala  4,  calj'cis  lobia  longiora,  patentia.  Stamina  8,  1- 
seriata,  libera,  filamentis  elongatis,  filiformibuB ;  antherae  versatilee,  locu- 
lis  parallelis  longitudinal  iter  dehiaceiitibus.  Ovarium  in  fundo  calycis 
inferum,  2-Joculare;  stjlus  filiformia,  stigmate  parvo;  ovula  in  loculis 
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CO,  inulto  seriata  (.'apsuU  m  tahce  persistfntt  inclu=!a  ad  apicem  dt 
hiscens  2  lotulare  Semma  cc,  anguste-oblwnga  Aibor  Fotia  op 
posita,  pennnenia     Flortv  in  pLdllnlulo'^  laterale^  cymobi  \el  racLniosi 

Mearnsia  halconensis  Menill  n   i^p 

Arbor  ad  10  m  alta  folu^  oppositi-  oljloiigo  lancudati-  corn(.i>is, 
aciiminatii  glabris,  ad  6  cm  lon^is,  c\mi-^  laUralibus,  pautifloribua, 
^taminibus  longe  oxsertis 

A  tree  about  10  m  high  ntarh  glabrout  throughout  Brantheb  terpte 
rough,  gray  or  brownish,  the  younger  hiaiithkt«  brownish  glabrous 
obscureh  4-angled,  the  growing  tips  apprListil  pubc-ant  Loaiis  op 
posite,  oblong-lanctolate    coriaceous,  glabrou'!,  5  to  G  cm    long    1  5  to 

1  cm  wide,  entire,  the  margins  sightJ^  re<.ur\<.d,  tartilaginoiis,  the  ape\ 
sharplv  acuminate,  the  base  acute  glandular-punctate  beneath  lateral 
ncr\os  nuincrou=!  ascending,  not  \eri  distinct,  petioles  stout  1  to  2  mm 
long  Inflorescence  from  the  branches  below  the  leaves,  the  short  few 
flowered  t}nics  or  racomcs  solitary  or  tascicled,  the  rachis  apprcssed 
pubescent,  5  mm    long  or  lees,  the  bracts  deciduoua    narrowly  o\atc, 

2  mm  long,  the  pedicels  1  mm  lon^  or  nearly  obsolete  Calvx  tube 
narrowly  campanulate,  spanngly  appressed  pubescent,  about  3  mm  long 
the  lobes  4,  broadlv  ovate,  obtuse  or  acute  1  5  mm  long,  persistent 
I'etals  4,  free,  deciduous,  glabrous,  red  orbicular  3  5  mm  in  diameter, 
apex  broad  rounded  base  narrow  "stamens  8,  1  seriate,  free,  evserted, 
glabrous,  fllaments  red,  nearly  2  cm  long  anthers  ovoid,  0  0  mm  long, 
lerbatile,  8  celled  Ovary  inferior,  2  celled,  the  ovules  man\  seriate, 
style  slender,  cxscrtcd  clightlv  exceeding  the  htamene  Capsule  about  7 
mm  long  o\oid,  slightly  compressed,  4  ridged,  coriaceous  crowned  by 
the  persistent  calvx  tube  and  teeth,  2-cclled  many  seeded,  dehiscing  by 
a  single  slit  at  the  apex  onl>  and  mside  the  persistent  cahx  tube  Seeds 
narrow  1)  oblong  about  I  mm  long 

On  expoaed  ridgpi  at  1  400  m   alt    (No   5792  ) 

The  genu*"  here  proposed  ii  apparently  relate  I  to  Backhowna  Hook  et  Ilarv 
and  to  Melroitdetoa  Banks  but  appears  to  nie  to  be  very  distinct  from  both  ind 
from  all  other  described  genera  in  this  family  It  ts  dedieaUd  to  Maj  Fd^r  ^ 
Mears  surgeon  United  States  Army  \ntl(  whom  the  author  made  the  asLPnt  <t 
Mount  Halcon 

LEPTOSPERMUM   Pori,t 

Leptospermum   ambolnense  Blume  Bijdr.    (1S2U)    1100. 

In  open  heaths  and  thickets  at  and  above  2,400  m.  alt.   (Nos.  5746,  5747). 

On  moat  of  the  higher  mountains  of  the  Philippines. 

Malacca  through  Malaya  to  Australia, 

EUGENIA  Linn. 

Two  speeiea  of  Eunenia  are  I'epresented  in  Mcrritt'H  material,  from  forests 
below   900   m.   alt.,   but  the   specimens  are   too   fragmentary   for  accurate   detev- 
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<JUTTIFERE^-:. 

GARCINIA  Linn. 

Garcinla  binucao    (lll^nifo)    Choisy  Giittif.  Jml.   ;!4;  Vva-im  iti   UC.  Monoft. 
Than.  8   (18!).t)  454. 

In  furi!.-itB  at  175  iii.  iM.  (No.  4322  ilerriltj  June,  1900. 

DI  PTEirOCABPAOE^';. 

SHOREA  Roxb. 

Shorea  squamata   (Tuicz.)   Bcntli.  &  Hook.  f.  Gvn.  PI.   1    (lKO-2)    lt);t. 
In  furcEsts  at  700  iii.  Hit.  (Nu.  5751). 
Widely  distributed  in  lliu  I'liilippiuuH. 
llomeo. 

Diplerocirpus  grandiftoius  Klmn-o,  iiiul  Hharrii 
from  near  Subaan  to  the  Ali^j  Hivi'i'  asccmlinj;  t 

iie(!onia(;e^i:. 

BEGONIA  LhiTi. 

Begonia    inciaa   A.   IX'.   in   Ann.   Sc.   Nut.    IV.    11     (1H5!))    lail;   \>w 
(IHfii)    321. 

In  foi-ested  ravines  at  700  ni.  alt.   (No.  WH.'i). 

Widely  distributed  in  tlie  I'liiliiipinfia;   cndeniic. 

Begonia  pseudolateralis  Warb.  in  I't'rk.  Fra^;.  Fl.  I'liilip.   (11104)   51. 

Along  the  Aiiig  Kiver  at  200  m.  alt.   (No,  0154). 

Previously  known  from  Luzon  and  Miiidoro. 


MELASTOMATAOE^IO. 

MELA8T0MA  Burm. 

Melastoma  polyanthum  Blume  in  Flora  2  |I831|  4S1;  Cogn.  in  DC.  Monog. 
Phan.  7   (1801)   354. 

In  forests  at  1,600  m.  alt.  (No.  43117). 
Widely  iliatiibuted  in  the  Philippines. 
Biitisli  India  to  Malaya  and  northern  Australia. 

SARCOPYRAMIS  Wall. 
Sarcopyramis  np 

In  mossv  foiests  1100  to  2  200  m  alt  (No  i79f)  alfO  Nos  4386  4461 
Merritt    June    1906 

ThtB  genus  is  generallj  lonsidered  to  be  monot^pic  the  only  Hpeciea  recog 
nized  hj  moat  botanists  being  b  nepalenna  Wall  extending  from  the  Himalajan 
ration  to  Ja\a  and  Sumatra  The  species  here  in  question  is  also  found  on 
Mounts  Data  and  Santo  Toinas  northern  Luzon  and  in  the  intermediate  table 
lands    (Nos    4608    4491   and  4809  Merrtll)    and  also  on  Mount    4po    Mindanao 
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(Copeland) .  Dr.  C.  H.  Robinson,  of  the  New  York  Botanical  Garden,  lias  iiidicaUd 
the  Philippine  form,  in  lit.,  as  a  new  species,  but  ni4  his  ilettcription  has  not  as  yet 
been  published,  I  do  not  consider  myself  free  here  to  publish  his  specific  name. 
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rians-  Linn.  Hoc.  28    {1M71)    > 
082    ;  also  colleeti'd  by  Merritt  at 

f  the  Philippines. 

Lab.  Publ.  29  (1005)  aS, 
quently  pseudocpi phytic   (No. 
o.  4.18S). 

.  !)0I>  1 

n  a 

5724) 

Hamis  teretiusculis;  foliis  elliptieo-ovatis,  glabris,  coriaceis,  oppnsitis, 
petiolatis,  7-nervis,  nervulis  transversal! bus  validis;  cjniis  axillaribus, 
paucifloribus ;  floribus  5-meris;  calyx  campanulato,  1  cm.  longo. 
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Scamlent,  glabrous  (hrougliout ;  brandies  light  gray,  torete,  the  tilti- 
mate  ones  brownis)i,  hlciicU'r.  1/iavos  o|)p«site,  plliptical-ovate,  abruptly 
short  caudate-acuniinatt',  tbe  baso  britail,  roiindcd,  coriaceous,  11  to  15 
cm  long,  C  to  •)  em.  witk';  nervt*  7,  prominent,  the  transverse  nervules 
ilistinct,  petioles  i  5  cm.  long,  ('vmcs  solitary  or  fascielcd  on  the  bran- 
dies bcloii  the  ka\eB,  the  pedimele  aliout  1  em.  long,  bearing  3  subsessile 
flowers  Flowers  about  2  em.  long,  ri-meroiis,  (^ilyx  canipanulate,  trun- 
cate, nearh  1  cm  long,  O.H  cm.  in  diameter.  IVtals  3.5  em.  long,  1.4 
<ni  wide      Stamens  10. 

1(1  forests  at  450  m,  nit.  (No.  4l(;(ii  Mrrrilt)  -TiinP,  JOOO. 

Medinilla  vertlcillata  Merr.  in  Govt.  Lnl>.  Pnlil.  29   (100.'>)   ^4. 
In  fnre^t'.  at  7(K1  m.  nit.  (No.  S6H0). 
rienoii'h   known  only  from  novtlipin  ]-uzoi.. 

r  Gnrii.  1   (Ifi.W)  M.  /.  12. 
)  June,  lOmi. 
Ratti^T  widely  distributed  in  the  Pliili[ipineH  but  not  nliiindant.     Endpniie. 

Medinilla  involucrata  Merr.  in  Govt.  Lnli,  Tuli].  35   ( lOOfi)   r>l. 
In  forests  at  2'V)  m.  alt.   (No.  HG'A*}  ;  olso  colli-ctuii  [ly  Meirill,  (it  almut  the 
same  altitude  m  June,  1906  (No.  4331). 

Previously  known  from  Mindoro  and  Mindanao. 

Msdinllla  eordata  Meiv.  in  Govt.  I^b.  Pnbl.  29   (1005)   37. 

On  exposed  iidftos  at  2,400  m.  alt.  (No,  Tilril);  also  eolJected  by  Merritl 
nt  2  FiO  111  alt  |\  i  4445).  Spetimenn  not  typical,  and  may  prove  to  be  diNtinot 
from  the  luzon  plant.  , 

Pr«*iou-jly  knoun  from  Luzon  only. 

Medinilla  halconensis  Merrill  n.  sp. 

HaniiB  ramulis  potiolis  peduncuHs  bractcis  ealycibus  foliisque  dense 
phinioso-stellatotomontosis ;  ramulis  teretibus;  foliis  petiolatia,  elliptico- 
o\atis,  acutifi  vel  acuminatis,  nervis  5,  latcralibus  oppositis,  cymis  ter- 
niinalibus,  bracteis  et  bracteolis  persistent i bus ;  floribus  5-nieris. 

Branches  slender,  terete,  densely  stellate-plumose  tomentose.  Leaves 
submcmbranous,  elliptical  ovate,  4  to  9  cm.  long,  3  to  4.5  cm.  wide, 
opposite,  al)o\e  nearly  glabrous,  beneath  densely  stellate- tomentose,  the 
base  acute  the  apex  short  acuminate  or  acute ;  nerves  5,  petioles  densely 
stellate-tomento--e  1  to  1  5  em  long.  Inflorescence  a  terminal  3  to 
5  flowered  cyme  3  cm  long  )i  lets  densely  atellate-tomentose  throughout; 
bracts  linear  to  lanceolate  1  to  1  5  cm.  long;  braeteoles  elliptical-ovate, 
white,  aeut#  Jem  long  1  S  em  wide,  densely  stellate-tomentose.  Calyx 
about  8  mm  1  ng  tubuhr  inflated  in  .fruit,  the  limb  persistent,  obscurdy 
5  toothed    stellate  pube-cent 

Suindent  on  tree  trunks  m  forests  at  1,050  m.  alt.  (No.  .?6421  ;  also  eollected 
U  MerrxH  at  IK)  n    alt     Tune    1801!  (No,  4366). 
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Medinilla  microphylla  Merrill  ii    sp 

Frutcx  8can<lens  raniH  ramulis  pttiohs  bracteis  ralycibus  foliisqne 
praeeipue  ad  Dervos  etellato  fomentosis  rumis  teretibua;  foliis  oppositis, 
oblongo-ovatis,  5-nervi9,  S  ad  4  ^  cm  longis;  cymia  terminalibiis,  paiiei- 
floribus,  bracteis  roseis  persist  en  tibu«    floribus  4-meris. 

Scandent  along  tre<.  trunks,  th<.  stems  and  branches  terete,  slender,  the 
younger  parts  densLl)  stLllato-plumo«c  tomentose.  Ijeaves  submembran- 
ous,  oblong-ovate,  3  to  4  G  em  long,  1  to  ^  cm.  wide,  nearly  glabrous  above, 
beneath  densely  stellate-pluniose-tomentose  on  the  nerves,  base  acute,  apex 
short-acuminate;  nerves  5;  petioles  0.5  mm.  long,  or  less.  Inflorescence 
terminal,  usually  reduced  to  a  single  flower  subtended  by  al)out  6  pink 
bracts.  Bracts  narrowly  elliptical -ovate,  base  and  apex  acute,  3-nerved, 
stellate-pubescent,  1.8  cm.  long,  1  cm.  wide.  Fruit  snbglobose,  somewhat 
stellate-pubescent,  nearly  1  cm^  long,  the  calyx  persiatent,  G  mm.  long,  the 
tube  3  mm.,  the  lobes  ovate,  acute,  4  nun.  long. 

Ill  iorenta  at  900  m.  alt.   (No.  nam). 

Medinilla  ap. 

In  foreata  nt  I.ROO  m.  nit.  (No.  SfifiT ) ,  specimena  in  fruit  only. 

Medinilla  ap. 

In  forests  at  !tO0  ni.  alt.  (No.  4.1C8  Merritt)  June,  l!)Or.,  matpiial  in  poor 
condition. 

Medinilla  sp. 

In  forests  at  1,300  m,  alt.  (No.  4.'!S2  Merritt)  June,  inoc.  The  last  three 
species  enumerated,  are  all  distinct  from  eacli  other  iind  different  from  any  of 
the  species  represented  at  present  in  our  herbarium,  but  the  sjieeinien-i  are  ineom- 
plete  and  are  accordingly  not  described  heie. 

A8TR0NIA  Blume. 

Astronia  meyerl  Merr.  in  Govt.  Lab.  Publ.  35  (I90(j)  51. 
In  foresta  at  550  m.  alt.  (No.  4347  Merritt)  June,  11101!. 
Previou.ffy  knoivn  from  Mount  Mariveles,  LiLzon. 

MEMECYLON  Linn. 

Memecylon  preilianum  Triana  in  Trans.  Linn.  Soe.  28   (IfiTl)   IfiT. 

In  forests  at  100  ni.  alt.  (No.  5(i04}. 

Widely  distrilmted  in  the  Philippines.     Endemic. 

HAL0RRHAGACK^5. 
HALORRHAGIS  Forst. 
Halorrhagis  halconensis  Merrill  n.  ap. 

Planta  robusta  suffruticosa  erecta  ad  GO  cm.  alta;  foliia  oppositis 
vel  ad  ramos  juniores  verticillatis,  elliptico-ovatis,  ad  3  em.  longis, 
1  ad  1.5  cm.  iatis;  infloreseentiae  ad  apices  caulis  dense  racemoso-pani- 
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culatno;  flores  hermaphroditi  3  aA  3.5  mm.  longi  in  bractearum  axillis 
aolitarii. 

IJobust,  erect,  sligtly  branched,  about  (iO  cm.  high,  the  sterna  terete, 
scabrid,  the  older  ones  reddish  brown,  tlie  younger  parts  rather  densely 
clothed  with  long  brittle  white  hairs.  Tjenvos  elliptical-ovate  2  to  3  cm. 
long,  1  to  1.5  em.  wide,  those  on  the  older  parts  opposite,  those  on  the 
younger  branches  in  whorls  of  four,  crowded,  rigid,  coriaceous,  scabrid, 
sessile  or  short-petioled,  tlie  base  rounded,  the  apex  acute,  the  margins 
strongly  acuminate-denticulate,  botli  surfaces  witli  scattered  coarse  white 
hairs.  Inflorescence  terminal,  crowded,  consisting  of  many  simple  race- 
mes forming  a  terminal  ])anicle  up  to  10  cm.  in  lengtii  and  4  or  5  cm.  in 
diameter,  the  individual  racemes  4  cm.  long  or  less,  ascending,  the  lower 
ones  subtendeil  by  leaves.  Bracts  narrowly  lanceolate,  3  mm.  long, 
l-flowcred,  the  bractcoles  aeicular,  1  mm.  long;  pedicels  about  1  mm. 
long,  strigose.  Calyx  tube  4-angled,  narrowly  ovate,  slightly  strigose,  not 
mgose  nor  pel  lucid -punctate  but  slightly  strigoHe-hispid,  the  lol)CS  erect, 
lanceolate,  about  1.5  mm.  long,  acuminate,  glabrous.  Petals  hoat-sha])ed, 
slightly  aculeate-hispid  ou  the  keel,  3.3  mm.  long..  Stamens  8;  anthers 
1.5  to  1.7  mm.  long. 

In  open  heaths  at  2,400  m.  alt.  (No,  5700). 

Tlie  fourth  species  of  tlii»  eharactcriatie  AuHtralinn  kphuh  to  l*  found  in  the 
Philippinen,  readily  recognizable  by  its  crowded,  opj>oHit(>  and  vertieillat^",  very 
large  leaves  (for  the  genua),  and  terminal  rawmoso-panieulate  inflorescence. 

Halorrhagis  micrantha  (Thunh.)  It,  Br,  ex  Sieb.  et  Zucc.  Fl.  Jap,  Nat.  1 
(1R43)  25;  Merr.  in  Philip.  Journ.  Sci.   (1906)  Suppl.  1:  2IC. 

With  the  preceding  (No.  5787). 

Known  in  tlie  I'hiiippines  from  Canlaon  Volcano,  Negros,  nnd  Mount  Apo, 
Mindanao. 

ISciigal  to  Japan,  Malaja,  Australia  and  Nen'  Zealand. 

ARALIA0E.5-:. 
BOERLAGIODENDRON  Harms. 

Bosrlagiodendron  trtlobatum  Merrill,  n.  sp. 

Frutex  glaber  3  ad  5  m  altus ,  ramulis  tenuis,  lonticellatis ;  foliis 
gUhrii  ^ubmembranaceiB,  longe  pttiolatis,  ad  30  em.  longis,  profunde 
J-lobatis,  lobiH  acuminatis,  smuato-aerratis ,  umbellis  terminalibus,  mul- 
tiiioribus,  ovario  5-lobato 

A  slender  shruh,  simple  or  sparmglj  branched,  nearly  glabrous,  2  to 
T  m  high  Branches  slender,  terete,  lenticellate.  Leaves  alternate,  sub- 
memhranoua,  glabrous,  paler  beneath,  shining,  about  20  cm.  long, 
3-lohed,  the  sinus  reaching  nearlv  i  to  the  base  of  the  leaf,  narrow,  the 
lobes  narrowly  oblong,  sharply  acuminate,  irregularly  rather  coarsely 
sinuate-serrate,  the  base  broadly  acute,  ^i-ner^ed;  petioles  13  cm.  long  with 
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a  prominent  stipule  at  the  base.  Inflorescence  terininai,  short  pedun- 
culate, umbellate,  about  10  ciu.  in  diameter,  the  primary  peduncles  about 
15,  2  cm.  long,  bearing  a  small  umbel  at  the  apex  and  usually  3  secondary 
peduncles  1.5  to  S  cm.  long,  these  bearing  a  dense  globose  head  of 
small  white  flowers.  Calyx  tubular  3  mm.  long,  truncate.  Petals  5, 
valvate,  oblong,  acute,  3  mm.  long.  Stamens  5;  filaments  'i  mm.  long; 
anthers  1.8  mm.  long.  Ovary  5-celled.  Fruit  dimorphous,  of  the  pri- 
mary umbels  white,  fleshy,  globose,  not  ridged,  ;t-celle(l,  4  to  5  mm.  in 
diameter,  the  seeds  aborted ;  of  the  secondary  umbels  obiong-ovoid,  7  mm. 
long,  strongly  5-ridged,  5-celled,  fertile. 

In  forests  at  about  150  m.  alt.  (No.  5fi20).  A  dosply  relatnl  form  is  reprpsented 
by  No.  (ifi!)  Ahern  from  Surigao,  Mindanao. 

5CHEFFLERA  Foist. 

Schefflera  foetlda  Me  n    sp      ^  II  p  apleuTum. 

Scandens,  glabra  fol  s  C  foliati**  foliolis  ovatis  vel  oblongo-ovatis, 
acuminatis,  coriaceis  4  a  1  C  en  1  ng  '^  paniculis  tcrminalibus,  ramulis 
divergentibus ;  ovar      4  ranter  5  lo  ularc. 

Glabrous  through  ut  "canlent  up  to  "  m.,  all  parts  when  eruslied  with 
a  very  rank  odor  Irancle  gra^  the  t  ps  very  dark  colored  when  dry, 
terete.  Leaves  altemat  the  pttotes  j  to  10  cm.  long,  digitately  5-foli- 
ate;  leaflets  ovate  to  ol  long  ovat  cor  acoous,  shining,  4  to  6  cTn.  long,  2  to 
3.5  cm.  wide,  acun  nate  tl  e  base  roun  led  or  subacute,  sometimes  in- 
equilateral, the  midrib  {rommtnt  tl  (  lateral  nerves  very  faint;  pctiohiles 
1  to  3  em.  long.  Pan  clee  tern  nal  abo  t  12  em.  long,  short-ped uncled, 
branched  along  the  racl  a  the  branches  f  w,  spreading,  the  primary  ones 
(in  anthesis)  son  times  10  en  long  the  umbels  raeemosoly  disposed 
their  pedimcles  1.5  to  2  tn  long  each  i  ibel  fi  to  fl-flowered,  the  pedicels 
5  to  7  mm.  long.  Cahx  broadly  f  nnel  shaped,  truncate,  about  1.3  mm. 
long.  Petals  united  f  rm  ng  ai  ap  culate  calyptra  which  falls  as  a 
whole,  2  mm.  long  Stamens  4  \ery  rarely  5;  filaments  4  mm.  long; 
anthers  ovoid,  1.3  )  n    long     0^ar>  4  celled,  the  top  conical ;  stigmas  4. 

On  forested  ridges  at   1300         alt      No    5762).     No.  4423  Merrill,  from  an 

altitude  of  1,600  m.       aj  pa  ent  y  t  e  san  e   the  flower  buds  being  very  immature, 

"   No.  5678  of  my  own   -oHe  t  on  aj  pears  a    o  t    be  a  very  large  difTuse  form  of  the 

same  apeeiea  but  it  i        tl   fr    ts  on  v  ind  b      much  laiRei'  more  acuminate  leaves 

and  very  much  large    pin     e    ft  an    b    t  j 

Schefftera  sp. 

In  forests  at  900  m   alt      No   -ifine)   I  nieterminable,  witb  fruits  only. 

Schefflera  insularum  {Heptoptevr  m  w  laram  Seem.)  is  abundant  along  the 
Alag  and  Binabay  Rivers,  and  has  previously  been  willected  on  the  Baoo  River 
near  the  Iiase  of  Hakon. 
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ARTHROPHYLLUM  Blinnc. 

Arthrophyllum  sp. 

Ill  formats  at  700  in.  alt.  |  Xo,  DSd:].  Ilowera  iiiiiimtiirp,  nppnmitl.v  ro|)re  sen  ting 
an  undpserilied  speciPs. 

ARALIA   IJmi. 

Aralia  glauca  M.'i'rill  ii.  sp. 

Arbor  a<l  10  iii.  alta,  riimis  raiimliB  foliis(|iic  incrmilms;  foliis  bipin- 
natis  40  ad  -W  ciii,  longis,  |)iiiiiirt  n-jugntiH  SO  ad  HO  cm.  longia;  folinlis 
4  ail  'J-jugatis,  ob]oiigi>-ovatiH,  awiininiitis  G  ad  IT  <-ni.  lonjiis,  aiibtuK 
pallidie;  paniculis  terminal ibiis  -W  cm.  vol  ultra  longis  d;  latis,  ramis 
elongatis"  ad  40  cm.  longis,  raniuliw  racciiiosL>  dispositis,  4  ad  (i  um, 
lonffis;  ovario  SJoculare. 

A  spineless  tret'  about  10  m.  liigh,  the  branches  thiekeiic<l,  the  ultimate 
ones  1.5  to  2  cm.  in  diameter,  lenticellate,  striate  when  dry,  glabrous 
or  nearly  m,  the  large  bij>innatc  leaves  crowded  at  the  a])iees  of  the 
hrancliea,  the  inflorescence  of  several  large  spreading  terminal  panicles. 
Tjeaves  about  50  em.  long,  flio  pinna-  5-jiigate,  opposite,  the  rachis 
glabrous  terete,  enlarged  at  the  nodes  which  are  ]>rominently  jointed,  the 
[letiole  20  to  25  em.  long,  glabrous;  pinna;  80  to  30  em.  long,  the  lowest 
pair  shorter;  leaflets  4  to  7-jugate,  op{)osite,  oblong-ovate  to  oblong- 
lanceolate,  glabrous,  suhcoriaceous,  dull,  the  lower  surface  glaucous,  G  to 
11  cm.  long,  S  to  4  cm,  wide,  the  base  rounde(l  or  conlate,  gradually 
narrowed  above  to  tlie  rather  prominently  acuminate  ape.\,  the  margins 
distantly  irrcgillarly  sinuate-crcnate,  the  teeth  freipiently  apicidate, 
nerves  5  to  0  on  each  side  of  the  midrib,  rather  |)rominent  beneath; 
petiolulea  1  to  4  mm.  long.  Panicles  at  least  50  cm.  long  and  about  as 
wide,  several  from  the  apex  of  the  same  branch,  the  branches  raeemosely 
disposed,  about  40  cm.  long,  the  raehis  thick,  alwut  80  cm.  long,  slightly 
hirsute,  branches  slightly  ferruginous-pubescent,  tlie  branchlets  and 
pedicels  rather  densely  so;  branchlets  raeemosely  disposed,  slender,  4  to 
0  cm.  long,  numerous,  each  supplied  with  many  scattered  lanceolate 
acuminate  bracts  or  bracteoles  a  to  3  mm.  long  the  flowers  umbellately 
disposed,  usually  2  umbels  towards  the  apex  of  each  branehlet  and  fre- 
quently solitary  flowers  in  the  axils  of  the  upper  bracts  below  the  umbels. 
Umbels  15  to  30-flowerefl,  the  pedicels  5  mm.  long  or  less.  Flowers 
(immature)  white,  petals  1.5  mm.  long  Calyx  1  'i  mm  long  tht  lobes 
5,  broadly  ovate,  acute,  0.3  mm.  long.  Stamens  5  anthers  1  mm  I  m? 
Ovary  5-eelIed ;  styles  5,  free,  1  mm.  long 

In  forests  at  700  m.  alt.  (No.  6177),  localli  rather  abundant  and  recogniMtble 
by  beEng  entirely  unarmed. 

The  very  spiny  Aralia  hypolettca  Presl  is  abundant  on  recent  slides  on  Halcon 
at  an  altitude  of  about  1,800  m.  it  is  wideh  distributed  in  the  Philippines  and 
has  been  reduced  by  Forbes  and  Hematep  to  tie  len    udeh   distributed   iruUa 
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UMBELLIPERJ5. 
DIDISCUS  DC. 

Didiscus  sanlculaefolius  C^tapf)  Trachymeve  sanirulaefoKa  Stapt  in  Trani 
Linn   '^oc   Bot   II   4  {ISM)   107     Hook   Icon   IV    4   (1895)  pi    '308 

In  open  hpaths  at  2  400  n  alt  [No  Gl*'4)  looally  abundant  but  found  onlj 
in  the  open  heaths  associated  with  Qletchenta  Lycopodtum  Ihptern  yaccimum 
LeptOBpermunt    Isaehne    Drosera    Patersonia   etc 

While  the  aboie  speciniens  differ  slightly  from  thp  dencription  and  figure  given 
liy  Stapf  still  I  can  detect  no  con>itant  characters  by  which  the  Philippine  form 
can  be  distineuished  from  the  Bornean  and  without  comparison  with  the  t>pe 
material  I  do  not  care  to  de^ciibe  the  Halcon  plant  as  a  neu  species  The  genus 
IS  new  to  the  Philippine  flora  and  its  diicoverv  is  another  link  in  the  chain  of 
evidence  regarding  possible  previoui  land  connections  with  Borneo  on  the  nne 
hand  and  with  Australia  on  the  other  Ihdiacu^  samcuJiiefohus  was  previoush 
known  only  from  Mount  Kinabalu  North  Borneo  beii^  related  to  the  Anatralian 
D  ft-umiiis  Of  the  ^enus  about  fourteen  species  are  reco^izcd  twelve  in  4hs 
tralia  one  in  New  Caledonia  and  one  in  Mindoro  and  Borneo  of  tht.  genus 
Trachymerte  in  which  the  above  species  was  placed  by  ^tiipf  almut  twelve  ipecies 
are  recognized  nil  the  otheis  confined  to  Australia 

CLKTIIRACE-1'X 

CLETHRA  Linn, 

Clethra  lanclfoiia  Turcs.  in  Bull,  Soc.  Nat.  Mosc.  36'  (18C3)   231. 
In  forests  at  700  m.  alt.   (No.  6575)  ;  also  collected  hy  Merritt  in  June,  1906 
at  2,200  m.  alt.  (No.  4455). 

Previously  known  only  from  the  mountains  of  Luzon  and  Negros. 

ERIOAOEil'l 
RHODODENDRON  Linn, 

Rhododendron  quadrasranum  Vid.  Rev.  11.  Vase.  Diilip.   (1880)    170. 

Terrestrial  and  epiphytic,  mossy  ridge-forests  at  l,3.'iO  m.  alt.  (No.  0158)  ; 
also  collected  bj  Menttt  in  forests  at  1  000  m.  alt.   (No.  4455). 

On  most  of  the  highei  mountains  of  the  Philippines  from  northern  Luzon  to 
southern  Mindanao      Endemic  in  the  Philippines. 

Rhododendron  roamarinifolium  ^id.  I.  c,  172. 

In  open  heaths  at  2  400  m   alt    (No   5736). 

Previously  known  only  from  the  mountains  of  northern  LuKon;  the  Halcon 
specimens  not  quite  topical  the  leaves  shorter  and  broader  than  in  specimens 
from  northern  Luzon  This  is  probably  the  form  reported  from  "Diilangao"  (a 
spur  of  Halcon)  by  Rendle  as  the  Bornean  Rhododendron  cuneifolivtn  Stapf,  and 
appears  to  be  rither  intermediate  between  R.  rosmarinifoHum  and  R.  cnnetfoUum, 
lut  nearer  the  frrnier 

GAULTHERIA  Linn, 

Gauitheria  cumingrana  \id    Plan.  Cuming.  Philip.   (1885)    184, 
bubscandtnt  in  ridge  ftiests  1  BOO  to  2,200  m.  ait.   (No.  S725). 
Previously  known  onl\  from  the  mountains  of  Luzon  and  Formosa. 
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DIPLYC08IA  nium?. 

Diplycosia  merrlttii  Merrill,  n.  sp. 

Frutex  psCTidot'piphyticud  nfimtlcns,  infloroscenti is  excoptf,  glabra; 
foliis  coriaccie  obloiigo  vol  Hliptico-ovatin,  raritor  obloiigo-limeeolatis, 
breviter  aciniiinatis,  fi.  ad  10  cm.  longi^,  bawi  aciitia  norvis  iitrinque  2 
vel  3,  aubtiis  promincntibiis;  floroa  axillares,  fasciciiiati ;  corolla  ovoiden, 
G  ad  7  mm.  longa. 

A  scandent  pseud oepipliy tie  fliriib  ofkn  h  in  liigli,  glabroii'i  except  the 
inflorescence.  Brancbcs  gray  or  brown,  ttrete,  tbe  younger  onts  angnlai 
Tjeavea  eoriaeeous,  obloiig-ovate  to  elliptical-ovate,  rarely  oblong-lanceo- 
late, fJ  to  10  cm.  long,  S  to  5  em.  widi,  tbe  base  acute,  the  apeic  slightly 
acuminate,  the  margins  obscurely  Jenticulate,  iecur\ed,  paler  and  glandu- 
lar punctate  beneath ;  nerves  S  to  3  on  ea<h  sule  of  the  midrib,  ascending 
impreistxl  above,  rather  prominent,  tlie  reticulations  nearlv  obsolete 
petioles  stout,  4  to  8  mm.  long,  nigose  Flowers  pmk,  fascicled,  2  io  °. 
in  each  axil,  the  pedicels  slender,  sliglitl\  pubestint,  1  to  1  ,T  cm  long 
the  apical  bracts  two,  orbicular-ovate,  l.J  mm.  long.  Caljx  very  aJighth 
pubescent,  ;i.r>  mm.  long,  the  lobes  ovate  or  narrowly  ovate,  acute,  3  mm. 
long.  Corolla  ovoi<l,  narrowed  below,  (i  to  7  mm,  long,  the  lobes  5, 
ovate,  broadly  acuminate,  3  mm.  long,  reflexed.  Stamens  10,  glabrous; 
filaments  3  mm.  long;  anthers  oblong,  1.5  mm.  long.  Ovary  glabrous, 
style  2  mm.  long.  Fruit  ovoid  or  suljglobose,  soft,  fleshy,  1  cm.  in 
diameter,  black  when  mature. 

In  ridse  forests  at  1,400  m  alt  (No.  5(170)  ftjiw).  verj-  abundant,  the  fruit 
edible  but  nearly  tasteles'*:  also  collected  by  Merritt  in  June,  1800.  at  nn  altitude 
of  from  1,(100  to  1,700  m.  (Noh.  4413,  4415,  4437).  The  same  form  lins  Iwen 
collected  in  Palawan,  Victoria  Peak  (fifiC  Foxicorthy)  Marcli,  1!)00. 

Of  the  Philippine  species  of  tliis  f!enus,  apparently  most  cloHoly  related  to 
Diplycosia  luzonica  (A.  Gray)  {(laultheria  luzonica  A.  Gray),  from  Mount 
lianajao  and  Mount  Santo  Tonias,  Luzon.  1  have  before  me  a  single  leaf  from 
the  type  of  Qray's  species,  kindly  supplied  by  Dr.  J.  N.  Rose  of  the  U.  S.  National 
Museum.  No.  5932  Elmer  from  Mount  Santo  Tomas  seems  to  raateh  it  exactly. 
Tlie  species  proposed  above  differs  from  this  in  its  larger,  dilTerently  shaped  leaves, 
much  longer  pedicels  and  more  prominently  nerved  leaves,  the  venation  in  the 
two  species  being  quite  ililTerent.     I  have  seen  no  flowers  of  Qaultheria  luzonica. 

VACCINIUMLinn. 

Vaceinium   mindorenae  Rendle  in  Journ    Bot    34   (1S96)   355. 

Epiphjtie  mossy  ridge  forests  1950  to  2  200  m  and  terrestrial  above  2,200 
m.  alt  (No  'iG'O)  alio  colleeted  bv  Memtl  at  1  COO  m.  in  June,  1000  (No. 
4414) 

Tbe  t^pe  nf  the  species  was  from  Mount  Dulangan,  a  spur  of  Halcon.  It 
is  also  apparently  represented  b>  specimens  from  Mount  Madiaas,  Panay  [A,  E, 
Yoder)    April    1905   and  from  Mount   4po   Mindanao  {Copeland) ,  October,  1904, 

Vaceinium  bankali  Merr   ra  Govt   Lab  Publ   35  (1905)  54. 

In  an  open  heath  at  2  400  m   alt    (No   5S0fl) 

Prpii'jusly  known  onl>  from  Canlaon  Volcano   Negros. 
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Vaccinium  villarii  Vid.  Rev.  1'].  Vase.  Fitip.  (  IrsG)   HKi. 

With  tile  preceding  species  ( No.  5.^02 1 . 

latendlne  from  the  hlsh  table  l.od,  of  n„,tl,o,„  L.m  to  Mount  Apo,  Min- 
danao.    Lndemic  in  the  Philippinos. 

Vaccinium  hutchinaonil  Merrill  n.  ep. 

Epiphjticnm,  gkbrum,  Mils  Into  clliptico-mntis,  iibraiito  snbcau.l.ilo- 
acuiumaliB,  coriacci.,  8  a,l  11  en.  longi-,  ,5.5  ail  r  en,,  latis,  ban  acuti«- 
flore,  «vpc  ail  17  mm  longi  nibn  m  raccmos  btactoatos  aiill.rc. 
nispoejti   filamentis  pause  sttnso  pilo^H 

A  standent  epiphjtit  or  pben.Iocpiphjtic  shrub  about  ,'.  ni.  high 
Brauchcs  glabious  light  gray  or  bro.n,  the  .younger  ones  somewhat 
angular  Leaves  broadlv  tlliptical  ovate,  coriaceous,  glabrous,  the  base 
acute  or  aeummati  the  apex  abruptly  subcaudate-acuminatc,  shining, 
entire  8  to  11  cm  long  6  I  to  ~  cm  wiele;  nerves  about  !  on  each  siilc  of 
the  midrib  mostli  basil  asceniliug  distinct,  the  reticulations  distinct 
petioles  1  to  1  5  cm  long  Racemes  axillary,  glalirous,  8  to  14  em  long, 
the  bracts  oblong  lance  ilatc  reilduh,  membranous,  riocidiious  glabroue 
acuminate  2  cm  long  5  mm  wide  pedicels  rather  distant,  solitary  m 
the  axil  of  each  bnct  about  1  5  cm  long.  Calji  globose  ru»osc  i  to  i 
mm  in  diameter  the  teeth  5  tnangular-ovato,  acute,  1  mm  long 
[orilla  red  tnbular  campanulate  glabious,  14  mm.  long,  gradually 
wider  above  Mumens  10  fihinints  (,  to  7  mm.  long,  with  few  still 
hairs  below  anthers  narrowly  oblong  5  to  6  mm.  long  the  terminal 
tubes  half  the  length  of  the  mthers  Ovsij  glabrous;  stylo  glabrous 
15  mm  Ions' 
^^^Epiplnt.c     r   peui  e,  pUt.      n  ^    r  If.-e   fm-.ts   at  2,000   m.   alt.    (No, 

Mo,t  clo^ly  related  U>  t  o^m  <  >  6*  ra  «f«„„™  Vid.,  from  northern  Luzon, 
differing  in  its  ..  i>cl.  broader  relat>ve]>  si  orter  and  differently  shaped  more 
nnneroiwly  reined  leaves  shorter  flo«ers  and  slislitly  aetose-pilo«,  filament. 
Named  in  lioior  of  11  /  Hulchimon  of  tie  Pliilippine  Forestry  Runwi  mv 
companion  in  tl  e  awent  of  Haleon 

Vaccinium   halconense  Ueriill  n    sp 

Scandeiis    tptph\ticum     tilm   obltn^o-dliptico  wati-    vl     loaf 
acutis  ¥(l  bre^iter  aeummati-'   basi  tcutis      al  9  lonn-       o   ace 

racemn  aMllanbu=!    rhachiclibns   pedictlli     f r  ct  I     q  e   ferr  a  neo-p 
lostb  ' 

A  scandeiit    hrub  or  subarborescent    j  to  1(    n    h  gl      p  phyt  c  o 


pseudoepiphytic  Branches  reddi'ih  brown  ^lal  ro  s  to  et  tl  e  grow  ng 
tips  slightiv  pubescent  I^aMN  conateou  oblong  11  jt  al  o  ate  or 
somewhat  obo\ato  6  t«  <)  cm  long  3  to  3  5  w  de  glanl  lar  pu  tate 
beneath  ind  paler  than  aboic  shghtlj  shm  ng  the  base  a  te  the  ape 
acute  or  shorth  acuminate  nerves  about  3  on  ea  h  Ic  of  tl  n  Ir  I 
mo'.Uj  ba'sal  aawndrng  not  very  distinct  pet  oles  stout  5  n  m  lo  g 
or  leas  glabrous  or  slightl>  pubescent  Rac  mes  ax  II  ry  5  to  7  n 
long  the  rachis  peiliceK  ind  fruitb  ferruf,  no  p  !o=iL  b  t  not  1  n  1 
so    ptlicds  ibjut  1     n    bng      Ti  ut    (.1  i  It  n  1  a      t 
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On  I'xpo.'ipd  TiilKV  epiplivtic  oil  lodocarpus,  nt  1,360  in.  tilt.  (No.  5(KiS)  ; 
also  eoMefted   by   Merrill   in   June     1100,   nt    1,(100   iii.   nit.    (No.   4422). 

A  species  distinguifll  able  from  nil  oti  tr  Pliilippiue  represertativi's  of  the  genua 
known  to  me  In  it<i  piloBe  racemes  niid  fiiiits. 

Vaccinlum  pyriforme  MpiiiII  n   sp 

Epiphvtieum  ulnbriiin  -eanikn-,  foliis  flliptii'fi-oblongif'  vcl  imgiistu 
t'lliptico-obovatii,  inttgrih.,  obtiisis  1  5  ad  2  cm.  longis,  ad  5  mm.  latis, 
glabris,  eoriateis,  racLimc  axillaribits,  paiicifioribuB,  1.5  cm.  longiw; 
fructihus  pynformibus 

A    I     1      se     1     t     p  pi   t     {(1  1  tl       f,I     t.     Stoins  slender, 

mldi  1   1  gil         Ijea  es    II  1        I    1 1     j,       narrowly  t'lliptifnl- 

obovat     th      p       1 1        tl     I  tit  li>nfr,  al)out  5  mm. 

wide,  1        g   1   1       1        1  t        t!     iiCTVw  few,  imlis- 

tinct    pet   les  1  t  1  U  I    ry    few  flowered,  1.5 

cm.  lo  g  th         1       b     t  ]     f,  tl     ]    1     I         nil.  long.     Flowera 

iinkn  F     t  I      f  (,11  1     t  4  long,  the  apex  siib- 

trunc  t       d  htpl  t        I    tl     j         t     t  obscure  calyx  toctli. 

Ep  errill)    Jutii',    U)Oi\.     A 

«|>i'Cle  ze  ictTiie*  nnd   pyriforiu 

Va  m  w    tf    d 

Fr  t      gl  1        f  1      CO  gi  t      I       t        1  elliptico-obovatin, 

bosi  atpit  b  t         qll  cm.  iongie;  flores 

axilla  It  1  18  ]     g     f  I         t  s  pilosis. 

An         thi  tJ        Igbt        tl         sometimes  epiphytic, 

noarl)  gl  I  th      gh     t     B        I        'If,        or  brown,  angular, 

tho  }       g  so        htpl       It     Ijca        1   em.   long  or  less, 

narro   ly     b      t  11  ]  t     1    I       t  <x        glabrous,   the  apex 

obtus     th    b  t     tl  g  It  te  especially  above; 

nerves  obsolete  or  nearly  so;  petioles  alo  1 1  mm  1  ^  Flowers  axillary, 
solitary,  the  pedicels  slightly  pubescent  2  to  3  n  .  long.  Calyx  3.5 
mm.  long,  the  tube  ovoid,  the  lobes  sprea  Lng  narro  vly  ovate,  glabrous, 
1  mm.  long.  Corolla  narrowly  urccolate  red  glabrous,  7  to  8  mm.  long, 
4  mm.  wide  below,  narrowed  above  and  "  nn  v  le  below  the  mouth, 
the  lobes  5,  ovate  reflcxcd,  acute,  1  n  m  long  btamens  10 ;  filaments 
a  to  4  mm.  long,  thickenetl  below,  pilo  t  anth  rs  ollong,  1.5  nmi.  long. 
Style  thick,  8  mm.  long.  Fruit  aubglol  o'^e  or  ovo  1,  glabrous,  5  mm. 
in  diameter. 

On  open  lieatliN  at  2,400  iti.  alt,  (No.  5708)  h  I  about  70  cm.  high.  Also 
found  in  the  DiHtriet  of  Lepatito,  Luzon,  at  1  00  n  alt  (No.  5741  Klemme) 
November,  190«,  a  alirub  «p  l«  3  m.  in  he  g  t  and  on  Mount  Silay,  Negros 
(No.  1534  WUhford)  May,  1B06,  epiphytic    n  the    at  er  place. 

A  species  charauterized  by  its  small  crena  e  lea  e    an  1    o  itary  axillary  flowers. 

Epiphytic  in  the  mossy  forest  at  1,800  m.  alt.  (6133).  Sterile  material,  ap- 
parently representing  an  undescribed  species. 
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MYBSINACE.^. 

ARDISIA  Swartz. 

Ardisia  elmeri  Mez  in  Pliiiip.  Journ.  Sci.  1    (lOOG)   Suppl.  273. 
In  forests  at  1,800  m.  alt.  (No.  0138)  ;  also  collected  by  Merrill  ii 
II  forests  2,100  to  2,200  in.  alt,    (Noa,  4444,  4457). 
PrevjoUHly  known  only  from  northprn  Luzon. 


lanniculata  Mez  1.  e.  271. 

In  forests  at  450  m.  alt.  (No,  4334  Merritt),  June,  lUOfi. 

I'revioualy  known  only  from  Mount  Apo,  Mindanao.  Merrill's  spednien  is 
not  quite  typical  and  is  very  fragmentary,  but  I  consider  it  referable  to  this 
xpecies. 

ArdlsIa  sallgna  Mcz  in  Engler's  Pflanzcnreicli  9   ( 11)02)   14;). 
In  forests  at  300  ni,  alt.-(No.  5507). 
Previously  known  from  Luzon  and  Polilio. 

Ardisia  boiBslerl    ^    Dl.      Me^  1    c    12J 

In  forests  at  1,450  m  alt  (No  5Qb9]  aUo  Dllntel  bi  1/  irill  :it  about  1,001) 
111.  alt.  (Nos.  4371,  4355) 

Endemic  in  the  Philipiiines  and  freciuentl\  confu-eil  witii  4  huinitis.  Tlic 
specimens  cited  above  are  all  with  fruit  and  ieeor<ling)y  tlie  identittoition  must 
be  considered  as  somewhit  doubtful 

Ardisia  serrata   (Cav.)   Fera.  Syn.  1    (1805)   233;  Mez  1.  c.  137. 
In  forests  at  1,800  m.  alt.   (Nos.  5(!75,  5732,  0145)  ;  also  collected  by  Merritt 
in  June,  1006,  at  1,300  m.  alt.   (No.  4372). 
Widely  distributed  in  the  Philippines. 
Borneo. 

Ardisia  serrata   (Cav.)   Pers.,  var.  brevipetiolata  Menill  ii.  viir. 
Foliis  brtjvitcr  (3  itnn.)  petioiatis,  ham  angiiste  rotimdato-corilatis. 

In  forests  at  550  m.  alt.  (No.  4346  Merritt)  rTune,  1006.  The  type  is  No.  404'J 
Merrill  from  the  Baco  River,  near  tbe  base  of  Haleon,  Maroli,  1905.  More 
abunilant  and  better  material  may  prove  thi.s  fortn  to  be  w'orthy  of  specific  rank. 

Ardisia  sp.T 

An  undershrub  less  than  1  m.  high,  in  forests  at  250  ni.  alt.  (No.  5743), 
specimens  in  fruit  only,  and  possibly  not  this  genua. 

LABIS) A  Lindl. 

Lablsia  pumila  (ISlume)  F.-Vlll.  Nov.  App.  (1HH3)  123;  Mez  in  Engler's 
Pflanzenreieh  9   (1002)   171   ("Kenth.  et  Hook.")  var.  genulna  Mez  1,  c. 

In  forests  at  450  m.  alt.   (No.  4335  Merritt)  June,  1906. 

A  monotypic  genus  extending  from  Cochin  China  and  the  Malayan  Peninsula 
to  Java,  Sumatra  and  Borneo,  the  variety  gemiina  in  Java,  Penang,  Singapore  and 
Cochin  China. 

Reported  from  Luzon  by  F.-VUlar,  but  not  found  in  the  Philippines  by  any 
other  botanists  or  collector  until  discovered  by  Merritt. 
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DISCOCALYX  Mez. 
Discocalyx  sp. 

In  forests  at  1,400  m.  alt.   (No.  5608),  speciiticnii  with  immature  fruit  o 
apparently  undescribed. 

Diecocalyx  sp. 

In  forests  at  1,800  iii.  alt.   (No.  5508). 

RAPANEA  Alibi. 

Rapanea  retusa  Mi^rrill  n.  sp. 

Fmtex  glal>cr  ad  3  m.  alta;  foliis  ol)lonjri)-ob!inic'w>lHtis, 
apiec  retusis,  basi  cuneatis,  8  ad  S  cm.  longis,  siibtus  valdc  glaudu- 
loso-pmictatis ;  florcs  4-niori,  3  mm.  longi,  f aaciculati ;  pctalia  ovatis, 
acutis,  puQctatis  usque  ad  ^  eonnatiB. 

An  erect  much  branched  shrub  nhoiit  'i  m.  liiph,  glabn)Hs  throughout. 
Branches  brown  or  gray,  the  younger  ones  gland  ular-])unctate.  Ijcavcs 
obtong-obtaneeolate,  to  narrowly  elliptk-al-obhinceolate,  Si  to  5  cm.  long, 
0.5  to  1.5  cm.  wide,  coriaceous,  shining  abovu,  both  surfaces  glandular- 
punctate,  the  lower  one  more  prominently  so,  margins  entire,  the  apex 
rotuse,  the  base  cuneate;  petioles  3  to  S  mm.  long;  nerves  and  reticula- 
tions obscure.  Flowers  fasciculate  in  the  leaf-axils,  usually  about  5  in  a 
fascicle,  the  pedicels  glabrous,  gland  id  ar-punetate,  3  to  4  mm.  long. 
Calyx  lobes  4,  ovate,  acute,  nearly  1  mm.  long,  gl  a  ndu  I  ar-punetate. 
Corolla  3  mm,  long,  the  lobes  4,  narrowly-ovate,  acute,  glandular- 
punctate,  united  for  the  lower  \.  Anthers  suborbieular-ovate,  about 
1.3  mm.  long.  Fruit  globose,  about  3  mm.  in  diameter,  slightly  glan- 
dular-punctate or  nearly  opunctate,  crownetl  by  the  style  which  is 
apparently  sessile  and  coarsely  lobed. 

In  open  heatlis  at  2,400  m.  alt.  (Nos.  5734,  5735);  both  specimens  in  fruit; 
also  collected  by  Merrill  in  July,  1000,  at  from  1,600  to  2,200  m.  alt.  (Nos.  4420, 
4440),  both  specimens  with  etantinate  dowers. 

Apparently  a  distinct  species,  characterized  by  its  4-merous  flowers,  and  oblong- 
oblanceolate,  retuse,  glabrous,  glandular-punctate  leaves,  but  in  the  absence  of 
pistillate  flowers  I  am  not  sure  of  its  affinity,  but  it  appears  to  belong  in  the 
group  with  Rapanea  mj/rtilUtia,  M,  platystigma,  etc.,  this  group  being  developed  in 
New  Zealand,  AuHtralia,  etc.,  with  a  single  species  extending  as  far  north  as  New 
Guinea. 

EMBELIA  Burm. 

EmbeMa  halconensia  Merrill  n.  sp.      (i  PattaraT) 

Frutex  vel  arbor  eroeta,  glabra;  foliis  oblongo-ovatis,  iiitegris,  5  ad 
7  cm.  longis;  racemis  axillaribus,  solitariis,  3  ad  4  cm.  longis,  basi 
squamia  imbrieatis  destitutis;  flores  5  et  6-meri,  petalis  baei  breviter 
connatis;  filamentia  quam  petalis  brevioribus. 

A  shrub  or  tree  glabrous  throughout,  reaching  a  height  of  10  m. 
Branches  dark  gray,  slender,  lentieellate.     Leaves  oblong-ovate,  entire. 
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298  MEKItlLLi. 

the  apfx  broadly  rather  obscurely  aeuminate,  the  base  arutc,  5  to  7  em. 
long,  1.5  to  'S  i-m.  wide,  coriaceoug,  somewhat  shining,  gianduiar-punctate 
beneath ;  nerves  5  to  G  on  each  side  of  the  midrib,  obsuure ;  petioles  6 
to  8  mm.  long.  Eaeemes  axillary,  solitary,  the  basal  bracts  wanting, 
3  to  4  L-m.  long,  few  flowered,  the  petiieels  4  to  5  mm.  long,  each 
subtended  by  small  basal  bract,  the  flowers  white.  Sepals  li.  rarely  5, 
ovate,  acute,  about  1  mm.  long.  Petals  ti,  rarely  5,  symmetrical  oblong- 
ovate,  obtuse,  3  to  2.5  mm.  long,  epiinetato,  united  for  the  lower  0.5  mm. 
Filaments  1  mm.  long;  anthers  broadly  ovoid,  0.5  mm.  long.  Ovary 
rudimtntarv  in  staminate  floHCra   ovoid,  glabrous*. 

In  ridge  forests  at  1  800  m   alt    (Nu.57Tl). 

Katlier  an  inoinalous  apeeies  for  tliis  genns  beeiiiise  of  its  usually  0-ineious 
doners  and  with  its  petals  manitestlv  united  below.  Caieful  Jissection  of  many 
flonera  siiotts  them  to  be  niostl>  (1  merous,  Imt  soiiietinies  fl-nieroiis  on  the  same 
branches  and  e\en  in  the  same  racemea 

I'liUUJLAVEA-l 
LYSIMACHIA   (Toiun.)   Linn. 

Lyalmachia  ramosa  Wtdl.  Cat.  (1828)  n.  1400;  Kniitb  in  Edfrler's  I'ltaiiz- 
enreieh.  22   (1005)   271. 

In  forests  at  2,000  m,  alt.  (No.  4443  MerHtl)  June,  I'JOti. 

Previously  known  in  the  Philippines  only  from  the  mountains  of  iioithoin 
Luzon. 

Himalayan  region  to  Juva  and  the  northern  Philippines. 

SAPOTACK.i:. 

PALAQUIUM  BlanTO. 

Palaquium  sp,  atf.  I',  lu^/micnsi  Vid. 

In  foiestH  along  the  Alag  River  at  100  in.  alt.   (No.  57117). 

Previously  known  only  from  Jjuaon  and  Mindoio. 

Palaquium  sp.  aff,  1'.  laixmietisi  Vid. 

In  forests  at  1,100  m.  alt.,  frngmentsry  imperfect  inuterJal  from  fallen  liraticlies 
of  a  large  tree. 

SYMrLO0ACE.3i. 
SYMPLOCOS  Linn. 

SymplocoB  adenophylla  Wall.  Cat.  (1828)  No.  4427;  Brand  in  Engl.  Pliant- 
eniPich  6    (100!)   48. 

In  exposed  ridge- thiekets  at  2.450  m.  alt.  (No.  5753)  ;  also  collected  by  Ulerrill 
in  June,  1906,  at  from  1,600  to  2,200  ni.  alt.   (Nos.  4406,  4428,  4440,  4447). 

Specimens  of  the  ahove  were  sent  to  Dr.  A.  Brand,  who  has  identified  them  as 
above.  No  specimens  with  mature  flowers  were  collected,  only  with  immature 
buds  and  mature  fruits,  the  fruit  being  slightly  longer  than  in  the  type  specimens. 
The  species  is  new  to  the  Philippines. 

Penang,  Singapore,  Banca  and  North  Borneo. 
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THE   FU)RA   OF   MOUNT   HALCON.  Z9a 

Al'OCYNAOEJi. 

ALYXIA  R.  Br. 

Alyxia  monilifera  Vid.  Rev.  PI.  Vase.  Filip,   (1880)   182. 

In  ridge  ttiieketa  at  2,500  m.  »lt.   (No.  5713). 

Previously  known  only  from  Mount  Marive]i>s  and  Mount  liauiijao,  Luzon. 

ASCLEPIADACE^O. 

Seven  upeeies  of  Dischidia  and  Boya  are  representeil  in  tlie  material  collected 
by  tlie  author  on  Halcoii,  but  as  much  of  our  material  of  these  genera  is  at 
present  in  the  hands  of  Dr.  Schlechler  for  identification,  no  attempt  is  here  made 
to  determine  the  species. 

VERBENAOEiJC. 

CALLICARPA  Linn. 

Cairicarpa  caudata  Mawn      n  Bull    ^cad.  PaersI).  31    (1887)70. 

In  forests  at  800  m   alt    (^      55i<  ) 

On  the  higher  mountains  fron  nortl  ern  Luzon  to  soutliorn  Mindanao.  En- 
demic. 

The  Halcon  specimen  1  is  ;  ure  \i  ite  fruits,  while  apecjniena  from  northern 
Luzon  have  pur]  le  fruit' 

CLERODENORON  Linn. 

Clerodendron  sp 

In  forests  at  1  800  m   ait    (No    j510) 

Apparently  an  undescnbed  species  but  without  flowers,  the  persistent  calyx 
and  bracts  purplish  Tl  e  same  species  it  represented  by  No.  5713  Klcmme  from 
Balhalasan,  Distil  t     f  1  ep  ii  to   I  iz  n   alt,  1,600  m.,  also  without  flowers. 

LABIATj??!. 
SCUTELLARIA  Linn. 

Scutellaria  luzonica  Rolfe  in  Journ.  Linn.  Soc  But.  21    (1884)  :!15. 
On  ledges  along  the  Binabay  River  at  200  m.  alt.    (No.  5640),  a  form  with 
much  larger  leaves  than  the  type. 
Luzon  and  Formosa. 

GOMPHOSTEMMA  Wall. 

Gomphostemma  phillppinarum  Bcnth.  in  DC.  Prodr.  12  (1848)  551. 

In  old  clearings  at  000  m.  alt.   (No.  5581). 

Througlmut  the  Philippines  at  higher  altitudes.     Endemic. 

SOLANACEJhl. 

SOLANUM  Linn. 

Solarium  parasiticum  Biume  Bijdr.  (1826)  607;  Prain  ex  King  in  Journ.  As. 
8oc.  Beng.  74'  (1905)   330. 

Epiphytic  in  forests  at  100  ni.  alt.   (No.  6157). 

This  is  the  form  tliat  has  been  reported  from  the  Philmpines  as  Solanvm  blumei 
Neea  (873  Vttming),  hut  judging  from  the  descriptions  it  is  nearer  S.  parasiticum 
Bi.  I  refer  here  the  following  specimens:  Philippines  (837  Cuming).  MiN- 
UANAo,  Davao  (329  Copeland)  ;  Lake  Lanao,  Camp  Keithley   (428  Clemens). 

Malayan  Peninsula,  Java  and  Sumatra. 
57130 4 
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300  MKRItlLL. 

Soianum  nigrum  Limi.  Sp.  Pt.  (1763)  3211. 
In  old  dealings  at  SOO  m.  alt.  (No.  S5T1). 
Widely  distiibuted  in  tlie  Philippines i  a  weed. 
Tropical  and  temperate  regions  generally- 

SCROPHULARIAOE^E. 

VANDELLIA  Linn. 

VandeMia  grandiflora  Men-,  in  Philip.  Journ.  Sci.  1    (1306)   Suppl.  2;(7. 
In  forests  at  1,500  m.  alt.   INo.  4401  MerHtt)  June,  IBOfi. 
Previously  known  only  from  tlie  highlands  of  northern  Luzon, 

TORENIA  Linn. 

Torenia  polygonordes  Bontli.  Scropli,  Ind.  (1835)  3!l. 

In  an  old  cleuring  at  1,050  m.  alt.   (No.  5495). 

Widely  distributed  in  the  Philippines  hut  nowhere  abundant. 

British  India  to  the  -Malayan  Peninsnla  and  Borneo. 

GESNERIACE.E, 

TRICHOSPORUM    Don. 

Trichosporum  phllippinense  ((.'larkel   O.  Ktz.  Rev.  Gen.  PI.   (18lll|   478. 
In  foreats  at  1,300  m.  alt.    (No.  6141),  ascending  t*  3,200  m,;   aiso  collected 
by  Merrilt  in  June,  lOOH.  at  1..100  m.  alt.   (No.  4370). 
Previously  known  only  from  Luaon, 

Trichosporum  rubrom  Meir.  in  Philip.  Journ.  Sci.  1    (1006)  Suppl.  227. 

In  forests  at  1,400  m.  alt.  INo.  5709]  ;  also  collected  by  Merritt  in  June,  IDOfl, 
at  2,200  m.  alt.  (No.  4450). 

Previously  known  only  from  northern  Luzon,  with  a  closely  related  if  not 
identical  form  from  Canlaon  Volcano,  Negros. 

DICHROTRICHUM  Reinw. 

Dichrotrlchum  chorleepalum  Clarke  in  DC.  Monog.  Phnn.  5   (1883)   53. 

Tn  forests  at  1,800  m.  alt,   (No.  6142). 

Previously  known  from  the  mountains  of  Luzon,  Negios  and  Mindanao. 

CYRTANDRA  Forst. 

Cyrtandra  cumingii  Clarke  in  DC.  Monog.  Phan.  5   (1883)  2(13. 

In  forests  at  1,500  m.  alt.  (No.  5578). 

Widely  distributed  in  the  Philippines.     Endemic. 

Cyrtandra  parvlfotia  Merrill  n.  sp. 

Eainis  gracilibus,  glahris,  junioribus  plus  tnimis  fcrruginoo-hirsutis ; 
foliis  oppositis,  lajiceolatis  vel  oblongo-laoceolatis,  basi  acutis,  plus  minus 
repando-erenatis  vel  subintegris,  8  ad  4.5  cm.  longis;  pediceilie  axil- 
laribus,  HoUtariis,  elongatis,  medio  bibracteolatis  bi-aeteolis  ininutis; 
ealyce  persistente;  corolla  circa  1.5  cm.  longa. 

A  slender  shrub  1  to  3  m.  high.  Branches  light  gray  or  brownish, 
glabrous,  slender,  terete,  the  younger  onos  more  or  less  ferruginous- 
hirsute.     Ijeaves  opposite,  lanceolate  to  oblong-lanceolate,  2  to  4.5  cm. 
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lo  f,         <    1  tt  1     tl     I  aec  n   i    lat  n  I   n  uto  t1     api'x  acute  or 

wl  at  a  n  t     tl     t  p  bl  nt   tl        a            1  f,l  tly  rtpand-urcnatc 

0  B  be  t  re  b  bn  no  glal  ou  abo  pi  an  1  so  uwliat  fcrni- 
S  no  8  1  rsute  n  tl  1  b  ben  ath  j  e  (.lab  ou  nerves  4  to  5 
on  eaeh  8  de  f  th     m  d   b    p  t  ol      1     n     1  ng        les     ferruginouB- 

1  rsnte  Flowers  ax  lla  sol  ta  loTigped  11  H  ab  t  1.5  cm.  long, 
tl  e  ]  ed  el  spa  ngly  1  ut  1  t  long  1  n  1  b  1  raeteolate  at 
abi  1 1!  e  m  Id)  tl  e  b  a  t  na  o  3  n  !  ng  1  C  alyx  glabrous 
or  nearly  so,  the  tube  broai:!,  about  .i  nun.  long,  tlie  t^-etli  about  4  mm. 
long,  broadened  at  the  liawe,  narrowed  abruptly  and  linuar-laneeolatc 
above,  persistent  and  slightly  accrescent  in  fruit.  Corolla  about  1.5  cm. 
long,  glabrous,  the  lobes  narrowly-ovate,  obtuse,  5  to  B  mm.  long. 
Samens  2;  anthers  broad,  about  1.3  mm.  long.  Style  slightly  hirsute. 
Fruits  ovoid,  fleshy,  dark  purple,  glabrous,  about  5  mm.  long. 

In  forests  at  1,800  m.  nit.  (Nos.  5718,  5777).  The  same  ipecies,  but  with 
shorter  petioles  and  somewhat  narrower  leayes  hne  been  collected  on  Mount  Ma- 
iindang,  Mindanao,  at  an  altitude  of  1,700  m.  (No.  4753  Mearns  and  Hutchinson) 
May,  1906.  A  sterile  specimen  from  Canlatin  Volcano,  Negros,  collected  by  Banks 
in  March,  1902,  with  more  atronffly  sinuate  leaves  ia  probably  referable  here. 


A  characteristic,  apparently  imdescribed  specicH,  with  very  long  petioles,  but 
the  material  rather  imperfect. 

Cyrtandra  sp. 

In  forests  at  1,400  m.  alt.  (No.  5770),  an  undershrub  1  to  1.5  m.  high. 

LENTIBULABIACEilO. 

UTRICULARIA  Linn. 

Utricularia  orbiculata  Wall.  Cat.  (1828)   No.  1500. 

On  seepy  slopes,  open  heath  at  2,400  m.  alfc.   (No.  6108)  ;  flowers  pale  purple. 
Not  previously  reported  tiom  the  Philippines. 

Southeastern  Asia,  through  the  Malayan  Peninsula  t«  Mount  Kinabalu,  North 


On  rocks  iilong  the  Ahi^'  River  at  150  m.  alt.  (No.  5547).  Possibly  referable 
to  tlie  preceding,  but  the  material  very  imperfect. 

ACANTHACEJi. 
JUSTICIA  Linn. 

Justicia  luzonentlB  C.  B.  Clarke  in  Qovt.  Lab.  Publ.  35   (1005)   01. 

In  damp  shaded  ravines  along  the  Alag  River  at  150  m.  alt.  (No.  5622). 
Previously  collected  on  the  Baco  River,  near  the  base  of  Mount  Ilalcon  by  Iferrill 
(No.  1778),  April,  1903,  and  by  McGregor  (No.  156)  March,  1005. 

Known  only  from  Luzon  and  Mindoro. 
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ERANTHEMUM  I.inii. 

Eranthemum  curtatum  C.  B.  Clarke  in  Govt.  T^b.  l*ubl.  35  (1005)  89. 

In  thickets  near  the  Alag  River  at  100  m.  alt.  (No.  6153).  Previously  collected 
on  the  Baco  River,  near  the  base  of  Mount  Haleon  by  Mcrrilt  (No.  1770)  April, 
1003,  and  by  McGregor  (No.  144)   March,  1SI05. 

Known  only  from  Luzon,  Mindoro  and  Tieao. 

STROBILANTHES  Bl      e 

StrobI  anthes  haleonens  s  Me  r      n  ip 

SulgUlrus  fl  oppos  t  naeqialbui  usque  ad  19  cm  loiigit  8 
m  lat  s  longe  sul  caudato-at  m  nati=  s[  c  s  5  ad  8  cm  longis  bractcie 
ac  leat  8  5  nm  longs  n  farh  s  di=itai  t  b is  corolla  ^  cm  longa 
filaii  ent     j  1  s  long  a  ornat  s 

Erect  or  aieending  n  i  ch  branched  glabro  xcept  the  somewl  at 
aculeate  bracts  and  sepals  1  to  2  m  h  gh  Leaves  oppo  itc  unequal 
J  to  1<>  en  long  1  ■>  to  8  m  wide  ovate  lanceolate  the  apex  rati  er 
slen  krly  s  b  i  dite  a  minat  the  I  aso  acute  tl  c  i  argins  ftubentire  or 
obscurely  crenate  dentate  nerves  about  6  on  cath  side  )f  the  n  li  I 
I  et  olee  2  cm  long  or  less  SpiLea  many  I'xillary  sohtar)  5  to  8  ci 
long  bracts  in  i  a  rs  rati  er  d  stant  ovate  obtuse  mm  long  a  uleate 
1  sp  d  Calyx  segiients  nm  long  oblong  obtuse  acul  ate  at  tie 
ap  ces  (  orolla  w  1  ite  2  cm  loi  g  stamens  4  filaments  c!  the  1  w  th 
stout  br  ttle  jomtellars 

In  thickets  border  ng  tie  forest  at  ai    alt  tude  of  000  m    (N      5  SG        Al 
collected    y  Merr  tl     No   4370)    at  920  n    alt   in  Ju  e    1  >0« 

Perhapi  as  closely  related  to  8t  ob  la  hes  nernll  Clarke  us  to  nn  I  e 
Philippine  apecies,  but  distinct. 

STAUROGYNE  Walk 

Staurogyne  debiiis  (Andrea)  C.  E.  Clarke  in  herb.  Kbcrmmcra  dubilis  Andres 
in  Journ.  Linn,  Soc,  Bot.  9  (1867)  452,  in  nota;  Vidal  Rev.  PI.  Vase.  Filip. 
(1886)  203.  fienmMero  eionjjditt  Nees  in  DC.  Prodr.  11  (1847)  721  var.  (9  only. 
Erythracanthus  elongatus  Nees  1.  c.  78,  var.  p  only. 

On  ledgea  along  the  Binabay  River  at  200  m.  alt.   (No.  5554). 
Luzon,  Negros  and  Mindanao. 

RUBIACKJ'l 
HEDYOTIS  Limi. 

Hedyotis  hispida  Ret):.  Obs.  4   (1770-01)   23. 

In  an  old  cloaring  at  100  m.  alt.   (No.  50U4). 

Previously  recorded  from  the  Philippines  only  by  F.-Viltar,"Sov .  App.  (1883) 
107,  also  represented  in  our  herbarium  by  specimens  from  Rizal  Province,  Luzon, 
1108  Ramos;  3312  Ahern'a  eolleator, 

British  India  to  southern  China,  the  Malayan  peninsula  and  archipelago. 

Hedyotis  elmeri  Merr.  in  Philip.  Journ.  Sci.  1    (lOOG)  Suppl.  127. 
No.  4381  Merritt,  June,  1008,  altitude  not  given. 
Endemic  in  the   Philippines. 
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Hedyotli  congesta  R.  llr.  in  Wall.  Cat.  No.  H44. 
In  an  old  clearing  at  700  ni   alt    (No   'i'itl) 
Wtdeh  distribute  in  tlie  Fliilippines 
Malayan  peninsula  and  arelitp^lago 

Hedyotis  eucapitata  MprriU  ii    if. 

Frutox  vlI  8uffrute\  0  0  ail  1  i  m  altiH  rainia  ramulisquc  gracilibus 
aut  (.rashiusciili>>,  pubtiulis,  foliis  obloii^rt-ovatiH  vd  Idncoolatoovah'), 
aaitis  vel  acimunati^,  i  ail  7  cm  loiigib,  jmbi spcntibus,  ncrvjs  3  ad  '> 
utnnque,  stipulis  IiIkfis  4  ad  5  nun  longis,  fimbriatiB,  pubesctntibus, 
jnflorescentiae  axillare^  pcdunculo  2  ad  4  cm  longo,  puberulo,  flonbus 
capitato  congesti',  braetcis  folia^tiB  plui  minuive  involucratis 

SufErutcsttnt  or  wood),  erect,  much  branched  0  0  to  14  in  high 
Branches  ulender  or  somewliat  thickenurt,  brown,  pubescent,  becoming 
glabrous  Leases  membranous  oblong  ovate  to  o\ ate  lanceolate,  3  to 
7  cm  long  1  to  ^  5  cm  wide  the  apex  acute  or  sharp  acuminata,  the 
bate  ai-ute,  both  surfacra  pubescent  witii  weak  scattered  hairb,  dull, 
nervcb  3  to  5  on  each  side  of  the  midrib  asi  ending,  distinct  petiolea 
pubescent,  0  6  to  1  5  cm  long  ■stipules  pubescent,  laciniate,  the  laciniiE! 
sotiform  pubescent,  4  to  7  mm  long  Inftoresptnce  axillary,  the  pedun 
cles  pubescent,  ^  to  4  cm  long,  slendtr,  tach  bearing  a  single  terminal 
head  of  sessile  flowers  1  em  m  diameter  or  less,  the  bracte  foliaceous, 
forming  an  involucre,  the  bncts  and  flowers  more  or  less  hispid-pubescent, 
the  pedicels  1  mm  long  or  le-^s  Calj  \  tube  about  1  mm  long,  the  lobes 
4  linear  or  limar  lanceolate,  8  5  mm  long,  the  mature  capsule  3  to 
2  5  mm    long 

In  foresfa  at  1  800  m  alt  INo  57261  alio  collected  b(  Merrtlt  at  1  600  m 
^It    |No9  4417   4430) 

A  speciea  evidently  closely  related  to  Hedyotts  macrostegta  Stapf,  from  Mount 
Kinabalu;  North  Borneo,  differing  from  that  species  in  its  pubescent,  fewer  nerved 
leaves,  much  shorter  stipules,  and  other  characters.  It  is  distinguished  from  all 
other  Philippine  apeciea  of  the  genua  by  its  long  peduncled  capitate  solitary 
axillary  inflorescence. 

Hedyotis  whiteheadii  Merrill  n.  sp. 

Frutex  9  ad  2.()  m.  altus,  ramis  ramulisque  crassiuseulis  tetragonis, 
glabris,  foliis  rigide  coriaceis,  ovatis,  acutis,  glabris,  nitidis,  1.5  ad  3  cm. 
longis,  basi  late  rotundatis  aut  subtruncatis ;  inflorescentiae  axillares, 
paueiflorae,  cymosae;  corolla  alba,  6  mm.  longa. 

An  erect  branched  shrub  glabrous  throughout,  2  to  2.6  m.  high. 
Branches  stout,  totragonous,  green  or  brown,  smooth.  Leaves  ovate, 
usually  broadly  so,  1.5  to  3  em.  long,  1  to  1.8  cm.  wide,  the  base  broad, 
rounded  or  subtruncate,  gradually  narrowed  above  to  the  acute  apex, 
rigid  coriaceous,  shining,  the  margins  often  recurved;  nerves  3  to  4  on 
each  side  of  the  midrib,  not  prominent;  petioles  stout,  2  mm.  long  or 
less;  stipules  3  to  4  mm.  long,  usually  trifid.  Inflorescence  axillary,  few 
flowered,  cymose,  the  peduncles  1,5  cm.  long  or  ^ess,  the  branches  few. 
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the  bracts  and  bracteoles  foliaceous,  the  former  oblong-ovate,  0.8  mm. 
long,  the  latter  oblong,  about  3  mm.  long;  pedicels  8  mm.  long.  Calyx 
tube  ovoid,  2  ram.  long,  the  lobes  i,  narrowly  oblong,  blunt,  1.5  mm.  long. 
Corolla  6  mm.  long,  the  tul>e  broadened  above,  3  mm.  long,  the  lol)es 
somewhat  eiliate  on  the  margins,  3  mm.  long,  oblong.  Filaments  1.5  nun. 
long;  anthers  1.4  mm.  long.     Stylo  included  2  mm.  long. 

Tn  dense  thickets  on  pximsed  ridges  at  3,500  ni.  alt,  (No.  57S3), 

Named  in  honor  of  John  Whituhead  who  first  attempted  to  ascend  TlnliMn. 

Kedyotis  montana  Merrill  n.  sp, 

Frutex  1  m.  altus,  ramis  ramulisque  teretis  vel  obscure  tetragonis, 
dense  puberulis,  foliis  rigide  coriaceis,  oblongo-ovatis,  acuminatis,  gla- 
bris,  nitidis,  3  ad  4  cm.  longis,  dense  confertis,  basi  aeutis;  iniloreseentiae 
axjllares  et  teraiinales,  pauciflorae,  cymosae;  corolla  purpurea,  11  mm, 
longa. 

An  undershrub  about  1  m.  high.  Branches  stout,  terete  or  obscurely  te- 
tragonoue,  brown,  rather  densely  puberulous,  Ijeavos  oblong-ovate,  rigid, 
coriaceous,  shining,  3  to  4  cm.  long,  1,5  cm.  wide  or  less,  the  margins 
recurved,  the  apex  rather  prominently  acuminate,  the  base  acute ;  nerves 

3  to  4  on  each  side  of  the  midrib,  prominent  beneath,  ascending;  petioles 
1,5  to  3  mm.  long;  stipules  short,  trifid.  Cymes  axillary  and  terminal, 
all  borne  near  the  apices  of  the  branchlets  appearing  like  an  interrupted 
terminal  inflorescence,  the  peduncles  puberulent,  1  cm.  long  or  less,  each 
bearing  about  (S  congeste<l  flowers,  the  bracts  foliacoous,  narrowly  ovate. 

4  mm.  long,  the  bracteoles  smaller;  pedicels  0.5  to  1.5  mm.  long.  Calyx 
tube  ovoid,  1.5  mm.  long,  the  lobes  4,  narrowly  oblong,  blunt,  2  mm,  long. 
Corolla  purple,  11  mm.  long,  the  tube  about  8  mm.  long,  the  lobes  3  to 
4  mm.  long,  narrowly  oblong,  blunt,  slightly  eiliate  on  the  margins.  Fila- 
ments 0.5  mm.  long;  anthers  2  mm.  long.  Style  slightly  exserted,  9  mm. 
long. 

On  an  open  heath  at  2,400  m.  alt.  (No.  57S2). 

Closely  related  to  the  preceding  species,  differing  in  its  puberulent  branches, 
longer  narrower  leaves  which  are  aeuminaf*  at  the  apen  and  acute  at  the  base 
and  with  prominent  nerves,  and  much  larger  purple  flowers. 

OPHIORRKIZA  Linn. 

Ophiorrhiza  venosa  Merrill  n.  sp. 

Herba  vel  auffrutieosa,  simplex  vel  pauciramosa,  usque  ad  60  em.  alta, 
foliis  longe  petiolatis,  membranaceis,  ob  Ion  go-elliptic  is,  basi  et  apice 
acuminatis,  glabris,  nervis  15  ad  20  utrinque,  prominraitibus,  petiolo  3 
ad  5  cm,  longo;  stipulis  acuminato-lanceolatis,  3  mm.  longis;  cymac 
termi Dales,  ferrugineo-puberulae. 

An  erect  herbaceous  or  suflfrutescent  plant,  simple  or  slightly  branched, 
about  GO  cm.  high,  glabrous  except  the  inflorescence.  Stems  stout. 
Ijeaves  oblong-elliptical,  13  to  20  cm.  long,  4,5  to  7  cm.  wide,  membranous. 
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green  above,  pale  beneath,  somewhat  shining,  glabrous  throughout,  base 
and  apex  acuminate;  nerves  15  to  20  on  both  sides  of  the  midrib,  very 
prominent  and.  brownish  beneath,  spreading,  anastomosing  near  the 
margins;  petiole  3  to  5  cm.  long,  tho  lamina  somewhat  decurrent-aeumin- 
atc;  stipules  laneeolato-acuminatc,  about  3  mm.  long.  Cymes  terminal, 
ferruginous  pubcrulont,  tiic  peduncle  4  to  5  cm.  long,  Uie  branches  4  cm. 
long  or  shorter.  Cnlyx  3.5  to  3  mm.  long,  the  teeth  5,  short,  acute. 
('orolla  white,  8  mm.  long,  the  tube  cylindrical,  slightly  inflatt'd  below, 
C>  mm.  long,  the  lobes  5,  elliptical-oblong,  obtuse,  2  mm.  long. 

In  humid  forests  at  150  m.  a.H.  (No.  .^G2S). 

A  species  eharaetenzed  bj  its  glabrous,  long  pctiok'd  leaves,  tlie  nerves  snl>- 
parallel,  ver}  numerous  and  prominent. 

Ophlorrhlza  oblonglfolia  DC.  Prodr.  4   (1830)  415. 

In  forests,  at  1200  m.  alt.   (No.  5408),  small  leaved  form;  at  about  the  same 
altitude  (No.  4385  Sterritt)  June,  lilOB,  a.  large  leaved  form. 
Widely  distributed  in  the  Philippines.     Endemic. 

ARGOSTEMMA  Wall. 

Argostemma  solan iflorum  Elmer  Leaflets  Philip.  Dot.  1    (1000)  2. 
In  forests  at  1,350  m.  alt.   (Nos.  (ilOS,  0180);  also  eolleeted  by  MerHit   (Nos. 
4470,  4390). 

Previously  known  only  from  nortliern  Luzon. 

UNCARIA  Schreb. 

Uncaria  philippinensiB  Elmer  Leaflets  Philip.  Bot.   (1006)   .SS. 
In  thickets  at  700  m.  alt.   (No.  liS-lO). 
Previously  known  from  Luzon  and  Mindoro. 

NAUCLEA  Linn. 
Nauclea  sp. 

In  forests  at  450  ni.  alt.  (4337  Merritt)  June,  190G.  Undeterminable,  the 
material  being  very  fiagnieiitary  and  in  poor  condition. 

MUS8AEN0A  Linn. 

Mu»Baenda  aniiophylla  Vidal  Phanerog.  Cuming.  Philip.   (1885)   178. 
In  thickets  at  250  m.  alt.  (No.  4.330  Merriii)  June,  1900. 
Apparently  widely  distributed  in  the  Philippines.     Endemic. 

UROPHYLLUM  Wall. 

Urophyllum  glabrum  Jack  ex  Roxb.  Fl.  Ind.  ed.  Carey,  2:    186. 

In  forests  at  300  m.  alt  (No.  5003). 

From  Burma  through  the  Malayan  Penitisula  to  the  Malayan  Archipelago. 

Urophyllum  bataanense  Elmer  Leaflets  Philip.  Bot.  (I90C)  40;  Merr.  in 
Philip.  Journ.  Sci.  1    (1906)  Suppl.  129. 

In  forests  at  1,500  m.  alt.  (Nos.  6144,  0179)  ;  also  collected  by  Merritt  as  low 
as  450  m.  alt.   (Nos.  4318,  4339,  4380). 

Previously  known  only  from  Luzon. 
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Urophyllum  sp. 

In  forests  at  400  m.  alt.   (No.  5580).     Material  imperfect,  mature  fruits  only. 

Urophyllum  sp.! 

In  forests  at  900  m,  alt.  (No.  557.1).  A  form  lep resented  in  our  herbarium 
by  several  speeimens  from  Mimlamio,  but  unfoitimately  no  flowers  are  available. 

RANDtA  Houst. 
Randia  sp.! 
In  fnrrats  at  1,^)0  m.  alt.   (No.  5522).     Speeimens  with  imm^tiirp  fruits. 

IXORA  Linn. 

In  toreiti  it  550  m  ilt  (No  556'))  4  ven  (-liametj'riatic  species  with  pure 
white  fruits  and  sptifurm  mueh  plonjrited  stipules  apparently  iindescribed,  but 
the  tpicimtna  are  without  flontr^ 

PSYCHOTRIA  Linn 

Psychotria  sarmentosa  Blume  Sijdr    (IS2G|   (it  4 
Mount  Haleon   without  data   |No    5(i83) 
Previously  known  m  the  Philippines  from  Luzon 
Sritisb  India  to  Malaga 

Ptychotrla  taepo  (Blanwi)  Rolfe  in  Journ   Linn   Soc.  Bot,  21   (18S4)   312. 

Without  data  (No   (1150) 

Widely  distributed  in  the  Philippines      Endemic 

Paychotna  diffusa  Meirill  m  Phihp   Journ    hn    1    (lOOB)   SuppI    li4 

In  forests  000  to  1  ROO  m  i!t  (Noy  <)I7C  01701  alao  No  441?  Memtt 
June   1906   alt    1,"00  m 

Previously  known  onlv  from  Jiizon 

In  addition  to  the  ahoie  spcciea  of  the  genus  no  less  that  six  otheis  are 
repiesented  bj  the  following  numbeis  from  Haleon  all  of  il  em  difftring  from 
the  material  it  present  in  our  herbarium  Unfortunately  all  the  specimens  are 
with  fiuit  onl>  and  atcording-h  no  attempt  is  here  made  to  describe  them  Noo 
4324   4349   416''   4190   4466  Meruit    Nos   0131    0150   ^370  JfeniH 

LASIANTHUS  Jack. 

LaBlanthuB  copelandl  Elmer  Leaflets  Philip.  Bot.   (1900)    10. 
In  forests  at  300  m.  alt.   (No,  577S). 

Previously  known  only  from  Negros,  a  species  very  closely  related  to  L. 
appressus  Hook,  f.,  of  the  Malayan  Peninsula. 

Lasianthus  obliqulnervrs  Merr.  in  Philip.  Journ.  Sci.  1    (1000)   Suppt.  136. 
In  forests  at  1,400  m.  alt.   (No.  6180). 
Previously  known  from  Luzon  and  Negros. 

LaslanthuB  taBhIrol  Mataum.  in  Tokyo  But.  Mag.  15:   37. 
In  forests  at  1,400  m.  alt.   (Nos.  5730,  5776). 

I  have  based  the  identification  of  the  above  numbers  largely  on  a  Formoaan 
specimen,  No.  1301  Kateakami,  so  determined  by  Hayata. 
Formosa. 
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HYDNOPHYTUM  Jock. 

Kydnophytum  formicarium  Jack  in  Trans.  Linn.  Soc.  14   (1823)    124. 

Epipliytie,  in  foiPRts  nlong  the  Alii^  River  below  100  ni.  nit.   (No.  filR2}. 

Mnlnyan  PeninBuln,  ('ocliin  Cliiim,  tjuniatm  nnd  Itornoo. 

Hydnophytum  nitidum  Mrrrill  n.  ap. 

TiiImt  (lianietro  ail  ^5  cm.;  oualett  miiiiqtiG  ligueHceutcB  turctee  vol 
ramiili  jumores  Icvjtcr  rompn-ssi,  foliis  oblongo-nllii>tii:is,  coriacds, 
nitidis,  obtiusib,  3  ad  0  cm  Inngis,  subscssilibus ;  florcs  breviter  tubu- 
losi,  sesBilcs,  ad  articulatioiies  fascicnlati ;  corolla  3.5  mm.  longa. 

Tuber  about  35  em  m  diameter,  glabrous ;  the  stems  glabrous,  brown 
or  gra^,  terete,  the  younger  brantlilnts  reddish -brown  and  slightly  com- 
pressed, 60  to  80  cm  long,  branehed.  Leaves  oblong-elliptical,  3  to  0 
cm  long,  1  to  2  5  cm  wide,  coriaceous,  glabrous,  the  upper  surface 
shmmg  the  lower  dull,  margins  slightly  recurved,  the  apex  rounded, 
the  base  subacute  or  rounded,  the  midrib  prominent,  the  lateral  nerves 
three  or  four  on  each  side  of  the  midrib,  obscure  or  nearly  obsolete: 
petiole  very  short  or  wanting  Flowers  fasciculate,  sessile  at  the  nodes, 
tew,  white  C'alv\  truntate,  glabrous.  Corolla  3.6  mm.  long,  the  tube 
cylindrical  2  mm  long,  barbulate  with  tufts  or  hairs  at  the  throat  between 
the  insertion  of  the  stamens,  the  lobes  4,  narrowly  ovate,  acute,  1.5  mm. 
long  Stamens  4,  filaments  wanting;  anthers  0.8  mm.  long.  Style  3 
mm  long,  slightlv  cleft  at  the  apex. 

Epiphytic  in  tlie  mnssj  forest  at  1,400  m.  alt.  (No,  (5181);  also  collected  by 
Merrttt  at  an  altitu.ie  ot  about  800  m    (No.  4358). 

A  specie-j  obBraotenzeil  by  its  coriaceous  shining  elliptical -oblong  leaves  and 
small  Bowers,  apparently  belonging  in  the  group  with  H.  formicarum  Jack,  fol- 
lowing BTcari''  classification" 

NERTERA  Banks  &  Soland. 

Nertera  depressa  Banks  &  Soland   et  Gaertn.  Fruct.  1    (1788)   124  t.  26. 
On  bowlders  along  fhaded  -(treanis  at  700  m.  alt.   (No.  5014);   also  collected 
by  Merritt  on  exposed  ridges  at  2,250  m   alt    (No.  4450). 
On  many  of  the  higher  mountains  of  the  Philippines. 
Widely  distributed  m  Ifalaj')    Australia  and  South  America. 

CAPRWOJAACEM. 

SAM8UCU8  TJnn. 

Sambucus  Javanica  Reinw.  ex  Blume  Bijdr.   (1820)   657. 
In  old  clearings  at  900  m.  alt.  (No.  5572). 
Widely  distributed  in  the  Philippines. 
British  India  t«  Japan  and  Malaya. 

'^Malesia  2   (1884-85),  123-175. 
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CAMPANULACB.E. 
PENTAPHRAGMA  Wall. 

Pentaphragma  philippinenBis  Merril  n.  ap 

Folns  iniplis  iTKnibranu  is  oviti's  \(.l  oil  n^^o-ovatis,  aciiminatifl, 
!  iNi  aiuti  1  naequi literal  1  bus  ZO  ad  W  cm  lonfjis,  10  ail  22  cm,  latis, 
■rnpra  giabns  ™btn8  plus  minus  tomcntcllii  floribuH  a<I  4  cm.  longis 
5  mens    calyeia  lobis  ovati^   1  o  ad  2  cm   longH   t\ibo  5-aiigulato. 

An  erect  unbranched  suffrutt.'iCLnt  herb  1  m  higli  or  lese,  the  Htems 
thick  glabrous  wr  nearly  so  yellowish  when  drj  Tjcaves  ovate  or  oblong- 
ovate  niembranouft  ^0  to  30  cm  long  10  to  23  cm.  wide,  glabrous 
above  leneatl  paler  anl  Bomewhat  tomentose  tht  margins  rather  finely 
crenate-dentate  the  apex  aciminate  I  aae  mequj lateral,  acute;  nerves  5 
to  6  on  eai.h  si  le  of  the  midrib  prominent  ascending,  the  reticulations 
lax  petioles  to  10  tni  long  Racemes  axillary  few  or  many  flowered, 
not  unilateral  the  peduncles  hort  the  bracts  m  mbranous  about  3  cm. 
long  Flowers  white  or  groi,niBh  white  when  frtsh,  yellowish  when  dry, 
5  mcrous  the  pedicels  ^  to  3  "j  cm  !mg  (.alyv  tube  1.5  fo  3  cm.  long, 
oblong  narrowi.3  lelow  5  angled  glabrou  the  lobes  5,  ovate,  acute, 
two  nearly  Z  cm  long  and  1  ^  cm  widt  three  1.5  cm.  long  and  0.7 
mm  wide  Corolla  lobes  5  glabrous  ecjual  oblong-ovate,  acute,  about 
1  cm  long  0  5  <.m  wile  the  tube  short  Stamens  5,  filaments  3  mm. 
long  the  anthers  about  the  same  length  O^ary  5-celled,  ovules  very 
numerous   'tile  5  to  (  mm  long   ^tigmi  oblong  oioid,  5-ridged. 

In  foreata  along  tl  e  Alng  River  at  100  n  It  (No  TISO),  ascending  to  1,500 
m  alt  also  collected  bj  Ve  rttt  in  Jine  lOIW  (No  4)33).  In  addition  to  the 
abovK  specimen  tie  folio vinfr  are  referable  here  all  from  Mindanao;  Province  of 
Misamia  Mo  int  Milindanf,  14  0"  itearns  d  Hutohtnso  i)  May,  1D06;  Province 
of  Surigao  (354  Bolster)  May  lOor  Lake  Lanao  Camp  Keithley  (229  Mrs. 
Clene  s)  February   1808 

Apparently  most  oloseh  related  U>  P  nao  ophylla  Oliv.,  from  New  Guinea, 
differing  from  that  spec  es  as  deocnbed  in  its  sn  aller  leaves,  longer  bracts  and  5- 
angled   not  (erete   caly^  tube 

The  genus  is  new  to  the  Philippines  the  kncwn  species  being  P.  begomae- 
foltu  Wall  from  El rma  and  the  Mala>8i  Peninsula  P.  Bcortechtnii  King  & 
Gamb  and  P  rtdleji  King  &  Gamb  from  the  Malayan  Peninsula  and  Singapore, 
J*  aurantiaea  ^ttpf  from  Mount  Kinabalu  North  Borneo,  P.  macrophylla  Oliv., 
from  Nev  Cuuia  and  /    i}ra  diflor  tm  K  ir?  fron   the  Moluccas. 

COMPOSITE. 

MIKANIA  Willd. 

MIkania  ficandens  (Linn.)  Willd.  Bp.  PI.  3  (1800)  1743.  Williighaeya 
ncandens  O.  Kunze. 

In  tbicketa  at  100  m.  alt.  (No.  5690). 
Throughout  the  Philippinea. 
Cosmopolitan  in  the  Tropics. 
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THR   FLORA    OF   MOl'NT   HAIjCON.  6\)\) 

PLUCHEA  Cass. 

Pluchea  scabrida  DC.  Prodr.  5  (183G)  45:i. 
In  an  old  clearing  at  300  in.  alt.  (No.  5565). 
Liizon  to  Mindnniio.     ICnilPiiiic  in  tlip  riiilipiiinpx. 

DrCHROCEPHALA  DC, 

Dichrocephaia  latifoiia  IM'.  Pro.lr.  5   USSR)  372. 
In  an  old  dpnrins  «t  ^O"  ">■  n't.  (No.  ri5S41. 
Previously  known  in  tlii'  l'liili[)pinps  only  from  I.nwin. 
Ti'oiiienI  Africa,  to  Cliina  and  Japan. 

LAGENOPHORA  Cass. 

Lagenophora  billardieri  Cass.  Diet.  Sc.  Nat.  25   (182G)   111. 

In  forests  nt  2,000  ni.  alt.   (No.  4442  Merritt)  Juno,  1900. 

Previously  known   in   the  I'liilippinew   only  from   the   mountains   of  -northern 

British  India  to  Japan,  Malaya  and  northern  Australia. 

SENECiO  Linn. 

Senecio  mindoroensis  Kim.  Leaflets  Philip.  Bnt.  1    (190G)    ]5.'>. 
In  an  old  clearing  at  300  ui.  alt.   (No.  5570)  ;  nlso  collectPd  by  Uprrilt   (No. 
4402)  in  June,  1006,  nt  1,500  m.  alt.,  the  latter  Hi>ecimi'na  not  typical. 
Luzon  to  Mindanao,     Plmlemic  in  the  Philippines. 

8IDENS  Linn, 

Bidens  piiosa  Linn.  Sp,  PI.  ed.  2   (1763)   832, 
In  an  old  clearing  at  300  m,  alt.   (No.  .'5566]. 
Widely  distributed  in  the  Philippines. 
Temperate  and  tropical  regions  of  the  World. 

AINSLIAEA  DC, 

Ainsiiaea  refl«xa  Merr.  in  Philip,  Journ.  Sci.  1    (1906)   Knppl.  242. 
In  mossy  ridge  forests  at  2,400  m.  alt,   (No,  5781). 
Previously  known  only  from  the  mountains  of  Luzon. 

LACTUCA  Linn. 

Lactuca  thunbergiana  (A.  Gray)  Maxim,  in  Bull.  Acad.  Petersb.  19  (1874) 
530. 

In  crevices  of  bowlders  and  ledgea  along  the  Alag  River  100  to  300  m.  alt.  (No. 
6143). 

From  northern  Luzon  to  southern  Mindanao,  hut  usually  at  much  greater 
altitudes. 

.Tapan,  aoutliern  China  and  Formosa. 

CREPIS  Linn. 

Crepis  japonica  (DC.)  Benth,  Fl.  Hongk,  (1861)   104. 

In  an  old  clearing  at  300  m.  alt,   (No.  65S3|. 

Japan,  southern  China  and  India  through  Malaya  to  northern  Australia. 

Widely  distributed  in  the  Philippines. 
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ORCHIDACE/E'  HALCONENSES:   AN   ENUMERATION   OF   THE 

ORCHIDS  COLLECTED  ON  OR  NEAR  MOUNT  HALCON, 

MINDORO,    CHIEFLY    BY    ELMER    D.    MERRILL. 


Most  of  the  orcliirda  enumerated  in  this  ])apor  were  collected  by  Elmer 
V.  Men-ill  in  Mindoro  at  high  altitudes  on  Mount  Halcon.  In  addition, 
those  species  have  been  included  here  which  were  found  near  Mount 
Hilcoii  during  April  and  Mav  1905  by  J?  C  McGregor  an!  m  Turn. 
190(>  by  M  I  Mernti  \mong  the  spocitb  art  manj  known  to  come 
from  Java  Sumatra  and  ISonno  and  a'fide  from  the  new  ont^  whicli 
constitute  about  halt  ot  thi  orthils  in  this  paper,  there  are  soeral 
interesting  additions  to  fhe  Philippine  flora 

I  have  adopted  the  sequence  of  gtnera  proposed  bj  Pfitzer  in  Engler 
&  Pranil  s  Die  nafurliLhen  Pflinzinfamili  n"  and  have  arranged  the 
"pccies  ilphabeti tally  under  their  respective  genera  Thp  notes  relativp 
to  the  geographical  distribution  of  species  that  >ecur  outside  of  the  Phil 
ippme  Islands  have  been  made  from  lists  and  flora''  therefore  they  arc 
not  definitive  as  tloicly  allied  specui  aie  not  infrequently  confuied  by 
dutlcre    anl  thtir  ranges  Lonhoquontiy  exaggerated 

The  type  of  the  new  species  herein  described  are  in  the  herbarium  of 
the  Bureau  of  Science  at  Manila  U'^ualh  cotjpc«  are  to  be  found  in 
niy  own  herbarium. 

NEUWIEDIA  J!i. 

N.  veratrifolia  HI.  in  Honv.  &  ]>«  Vripsp,  Tij.isclir.  1:    142  (lH;i4). 
TiirrfHlrial,   ridgtt  forest,  at  2,300  ft.  alt.   on  Mount  Halccm,   flowers  yellow, 
Nov.  8,  1900,  Merrill  (No.  5G81). 

APOSTASIA  Bl. 

Apoatasia  Walllchii  It.  13r.  Wall.  Cat.  4448   |182S). 

Terrestrial  in  ridge  forest  at  3,000  ft.  alt.  on  Mount  Haleon,  flowers  yellowish 
(old),  prolmbly  white  when  young,  Nov.  10,  1906,  Merrill  (No,  S5211.  Terrestrial 
in  humid  forest  on  ridge  at  about  1,000  ft.  alt.  on  Mount  Haleon,  flowers  odorleai, 
yellowish  white,  Nov,  2,  1906,  Merrill  (No.  6639). 

Nepal,  Aaaam,  Khasia,  Perak,  Ceylon,  Penang,  Sumatra,  Borneo,  Java,  New 
Guinea.     Doubtfully  ascribed  to  Luzon,  P.  I. 
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HABENARIA  WilJil. 

Habenaria  (g  Seticaudae)   alagensis  Ahwa  k]>.  uov. 

Plants  about  (i  dm.  higli,  leafy  at  the  base.  Leaves  obloiig-laiiceolat*', 
acuminate,  a^ute,  about  2  ilin,  long,  about  3  cm.  wide.  Floral  bracts 
lanceolate,  acuminate,  very  acute,  1.5-2  cm.  long,  shorter  than  the  ovary. 
Ovary  3  cm.  long,  narrowwl  above  into  an  elongated,  slender  neck. 
Flowers  greenish,  odorless,  in  an  elongated  loose  raceme.  Lateral  sepals 
somewhat  elliptical,  deflexetl,  1  cm.  long.  Upper  sepal  strongly  concave, 
1.4  em.  long.  Petals  1.4  cm,  long,  1  mm.  wide,  simple,  linear  above  the 
dilated  base,  where  they  are  3.5  mm.  wide  and  anteriorly  protuberant. 
Labellum  about  1.3  cm.  long  simple,  strongly  deflexed  beyond  the  middle, 
caudate- tipped.  Spur  about  2  cm.  long,  very  slender  above  the  middle, 
strongly  incurved  and  dilated-clavate  toward  the  apex,  resembling  some- 
what the  abdomen  of  an  inchneumon  fly  {Ophion  purgatus).  Anther 
canals  much  exceeding  the  atigmatic  processes. 

along  llie  Alas  River,  Nov.  5,  li)<M, 

Habenaria  angustata  (Bl.)  O.  K.  Kev.  (ion.  PI.  2:  fi04  (\S<ll).—Meco8a 
angvslataBl.  Bijdr.  404,  fig.  1   (182SJ. 

Terresti-ial  in  moasy  forest  at  8,000  ft,  alt.  on  Mount  Haleon,  Nov.  20,  1906, 
MerTtlt  (No.  5302). 

Tlie  material  on  wliicli  my  iJeterni  illation  is  biised  is  not  very  satisfuctory  for 
a  sure  diagnosis. 

Java,  Borneo. 

Habenaria  {%  Mecosa)   halconenais  Ames  sp.  nov. 

Plant  about  3  dm.  high.  Leaves  much  reduced,  cordatc-ovatc  to 
lanceolate  acute  about  4  cm  long  .^  3  cm  wide  pa  bing  above  into 
clasping  lanceolate  acute  bract**  Floral  b^act^  exceeding  the  ovaries, 
lanceolate  acute  about  1  cm  long  Flow  rs  green  m  a  loose  trect 
raceme  I  ateral  sepals  linear  blon^  acute  about  1  cm  long  3  3-3 
mm  wile  Upper  sepal  broadly  ovate  ibtusc  D  mm  long  about  6  mm 
ttide  Petals  simjle  Ian  eolatt  falcate  obtuse  8  mm  long  4  5  mm 
nilc  at  base  labellum  simple  linear  oblong  tap  rmg  graduaili  to  the 
obti^e  tip  11  mm  long  ^  mm  wide  at  baae  1  mm  wide  near  the  tip 
Spur  ncarlv  straight  slightly  exceeding  the  labell  in  m  length  13  mm 
long  (Upi-ermo  t  fiower^  "il  ghth  mil  r  in  ill  tleir  part  than  the 
lowermost ) 

Terrestrial  in  open  hea,th,  at  8,000  ft.  alt.  on  Mount  Hilcon,  Nov  20,  1906, 
Merrill  (No.  5835). 

Tlie  material  from  which  the  above  description  ii  drawn  is  somewhat  scrappy 
and  not  well  provided  with  foliage.  The  flowers  arc  mucli  like  tlioBe  of  Hahenaria 
angustata  0.  K.,  but  considerably  larger  and  diffeicnt  in  detail 
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CRYPT08TYLIS  R.  l!r. 

Cryptostylis  arachnitei  IBI.)  Hnsskari  Cut.  Hog.  4H  (1844);  Keiuhlt.  f. 
ISoniil.  5:   :l(i   {IHriD.—r.osUroslylis  aracbmlfn  Itl,  llijdr.  41!i,  fig.  32.   (1825). 

Terrestrial  in  forest  at  3,000  ft.  alt  on  Mount  Halcon,  petidlea  ami  lenvea 
mottled.  Nov.  10,  IfiOli,  Hi-rriU   (No».  5478.  .'>4HH). 

Ceylon,  S.  India,  Malay  IVninsiila,  Java,  Horneo, 

GALEOLA  Lour. 

Galeola  Hydra  Reiclib.  f.  Xen.  Oreli.  2:  77  (1862).— (.VifcoJa  Kuhlii  Heiclib. 
f.  Xen.  Orch.  2:    IS.—Krythrorcku  Kuhlii  Reielib.  f.  loc.  dt.  t,  110. 

Near  the  Baoo  River,  saprophyte  on  dead  treetruiik,  Apr,  11,  IW-i,  Merrill 
{No.  1811).— BflcoEiver,  Apr  .-May,  1005,  K.  C.  McGregor  (No.  225), 

"Whole  plant  yellowish,  leafless,  Tliis  species  grew  on  a  dead  stump  near  the 
edge  of  an  old  clearing,  in  a  very  humid  forest  apparently  rootinpr  in  the  ground 
at  the  base  of  tlie  stump.  The  Baeo  Valley  is  a  very  broad,  mostly  heavily  tim- 
liered  plain  not  much  above  the  sea  level  (perhaps  10  m.),  6  or  8  milea  inland, 
it  is  a  very  humid  locality  owing  to  the  i)roxiraity  of  Mount  Halcon  to  the  north 
and  west," — Fietd-noleg  by  Ike  collector. 

India,  Tenasserim,  Penan;;,  Pprak.  .Singapore,  Malacca,  .Tava  and  Sumatra. 

APHYLLORCHIS  Bl. 

Aphyllorchis  pallida  Bl.  Bijdr.  fig.  77  (1826),  Mus.  Dot.  Lugd.-ltat,  1:    30. 

Terreatriat  in  hnniicl  forest  on  riiiges  at  1,00(]  it,  alt,  along  the  Binabay  River, 
Nov.  2,  1906,  Merrill  (No,  .'i810) ,— Terrestrial  in  ridge  forest,  at  2,800  ft.  alt. 
on  Mount  Halcon,  Nov.  10,  1B06,  Merrill   (No,  5811). 

VRYDAGZYNEA  Bl. 

Vrydagzynea  alblda  Bl.  Fl.  Jav.  Orch.  62,  (.  19,  f.  2.  {1858).— K/nerio  albida 
Bl.  Bijdr.  410  (1826). 

Terrestrial  in  forest  at  8.^0  ft.  alt.  along  the  Binabiiy  Kiver,  flowers  white,  Nov. 
4,  lUOb    Vemli   (No   6125] 

The  material  on  which  the  above  determination  is  based  difTers  in  several  minor 
detadi  from  the  specimens  preserved  at  I.ieiden,  which  constitute  Blume's  type, 
l>ut  IS  not  sufhcientlj  different  for  separate  treatment  at  this  time. 

Ja^a    Sumatra 

CY8T0RCHIS  Bl. 

Cystorehis  aphylla  Ridl    Journ.  Linn,  goc,  32:    100   (1896), 
Terrestrial  on  forested  ridge  at  about  1,000  ft.  alt.  on  Mount  Halcon,  plant 
white    bracts  pinkish    Noi     8    1906,  Merrill    (No.   6662) ,— Sapropyte,   ridges   in 
forest    about   1  000  ft    alt    along  the  Binabay  River,  whole   plant  salmon  pink, 
base  and  tips  of  floral  segments  paler,  Nov.  2,  1006,  Merrill   (No.  5797). 
Malay  Peninsula  and  Ja\a 

HERPY8MA  Lindl. 

Herpysrna  Merlllll  Ames  sp.  nov. 

Plants  1  3  dm  high  Rhizome  creeping.  Tjeaves  about  5,  ovate- 
lanceolati  thortlj  acuminate,  acute,  rounded  at  the  hase,  5-7  cm.  long, 
about  J  Lm    wide    pa^sinf;  into  slender  petioles.     Base  of  the  petioles 
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scarious,  sheathing  the  stem.  Peduncle  sparsely  pubescent,  with  about  3 
lanceolate,  scarious,  about  1  cm.  long  bracts  bebw  the  loose,  racemose  in- 
florescence. Floral  bracts  linear-lanceolate,  acute,  scarious,  about  1  cm. 
long.  Flowers  white.  Lateral  sepals  linear-oblong,  about  1.8  cm,  long,  8 
mm.  wide,  concave,  lightly  carinate,  cucullate  with  several  hairs  at  the  tip. 
Upper  sepal  similar  to  the  laterals,  broader,  adhering  lightly  to  the  ■ 
petals.  Petals  1.3  cm.  long,  spathulate,  obtuse,  linear  below  the  middle, 
free  from  each  other  at  the  base,  cohering  above  the  middle  by  their  inner 
margins.  Labellum  adhering  to  the  column,  produced  at  base  into  a 
rather  slender  biio bed-tipped  spur  which  protrudes  between  the  lateral 
sepals; -free  portion  narrow,  a  little  dilated  beyond  the  column,  then  4- 
lobed;  proximal  lobes  divaricate,  oblong,  obtuse,  l.S  mm.  long,  1  mm. 
wide,  separated  from  the  distal  lobes  by  a  short  1  mm.  long  claw  or 
isthmus;  distal  lobes  divaricate,  1.5  mm.  long,  about  3  mm.  wide,  margin 
irregular;  on  the  disc  two  thin  longitudinal  lamellie,  free  at  tlio  ob- 
liquely truncate  apes.  Two  wart-like  calli  are  situated  in  the  spur  near 
its  base,  on  the  dorsal  wall.  Prom  tii>  of  spur  to  apex  of  labellum 
1.5  em. 

■,  by  smail  stream  on  Mount  Haleon,  Nov.  0,  1000, 

ZEUXINE  Lindl. 

Zeuxine  luzonensis  Ames  Orchidace^,  fasc   2   (I)H)7)  ined. 

Terrestrial  in  forest  at  2,SOO-4,000  ft  alt  on  Mount  Haleon,  llowers  white 
with  faint  odoi',  aHpals  puipliah  groen  or  biowiiuli  Nov.  13,  lilO(),  MnrriU  (No. 
5841). 

CHEIR08TYL1S  Bl. 

Cheirostylis  octodactyla  Ames  sp.  tiov. 

llclatcd  to  V.  Griffitkii  Lindl.  Plants  rather  stout  in  relation  to  their 
height,  +-8  cm.  tall,  few-flowered.  Ijcaves  ovate-lanceolate,  acute,  0.7-^ 
cm.  long,  5-11  nmi.  wide,  5-(j  mm.  apart  on  the  stem.  Petioles  sliort, 
sheathing  at  base.  Flowers  one  or  two,  white,  1  cm.  long,  standing  at 
right  angles  to  the  erect  stem.  Ijatcral  sepals  unitetl  nearly  to  the  apex, 
lanceolate,  subacute,  8  mm.  long.  Upper  sepal  oblong-lanceolate,  acute, 
somewhat  dilated  near  the  base,  8  mm.  long.  Petals  lightly  adhering 
to  the  upper  sepal,  linear-s]>atliulate,  about  8  mm.  long,  SJ  mm.  wide  near 
the  tip.  Labellum  linoar-oblong,  about  9  mm.  long  to  the  tip  of  the 
slightly  dilated  8-fingcred  apex,  2.5  mm.  wide  at  base;  on  each  side  a 
row  of  7-8  setEB.     Digitate  divisions  of  the  apex  3  mm.  long. 

Terrestrial  in  very  dense  mossy  thicket  on  ridge  at  8,200  ft.  alt.  on  Mount 
Haleon,  Nov.  22,  IBOH,  Merrill  (No.  5834). 
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MYRMECHI8  Bl. 

1.  .Tav.   (Ircli.   114,   /.  3/,  f. 

,  3    (I 

Hr,s).-. 

l!t(lfi,  W.  /..  itrnilf   (No. 

<.  4n: 

'..  441111). 

HAEMARIA  Liiidl. 

(lliGIIII)ACKJIC   HAIA;()NENSKS. 

GOODYERA  H.  Itr. 
Goodyera  »[>. 

FiowiTS  too  imicli  witlioreil  for  iiiialyBia. 

liOavi's  slightly  iiiottlid,  i.  c,  the  veins  iind  veiulols  wiiite,  iibovi- 
old,  Mount  Halcon,  Nov.  Hi,  l!)0(l,  ^/crn/(   (No.  5512). 


Myrmechis  graciii 
i/iauHin  1(1.  Ilijilr.  4];t 
Mount  Hiileoii,  Jiiiu 
Juva,  Japan. 

Haernaria  Merrillll  Ames  ep.  nov. 

Plants  erect  or  aSfejuliiig,  up  t'l  Ji  iliii.  liigli,  luafy  at  llie  base.  Tieaves 
5-7,  ovate-ltinceolatc,  acute,  1..5-S  cm.  long,  1-1.5  ciii.  wide.  Podnnclo 
inibeHfent,  .pr()vi(lod  with  alwut  fi  closely  apprcssed,  laiic-eolate,  scarious 
1-3  cm.  long  bracts.  Flowers  whitisli,  in  a  vatlier  dense,  short  raceme. 
Floral  hraets  execcdiug  tlic  ovaries,  narrowly  lanpei>late,  margin  ciliatc. 
Lateral  Be])als  trian^iilar-laneeolate,  ohtiiHO,  1-nervcil,  alinut  fi  mm.  long, 
slightly  exceeding  3  mm,  in  width  at  the  hasc.  Tipper  sepal  adhering 
lightly  to  the  ])etal8,  lanceolate,  l-ncrvcd,  aliont  C  mm.  lonp,  slightly 
exceeding  S  mm.  in  width.  Ijahollnm  about  5  mm.  long,  broadly  iingiii- 
eulate  from  a  short,  round,  saecate  l«ise;  margins  of  the  chiw  erect 
(involute?)  above;  the  claw  Ja  dilated  into  a  transversely  oblong,  'retuso, 
mueronato  lamina  with  a  crenate  or  bluntly-toothed  margin;  claw  aliout 
3  mm.  long ;  lamina  4  mm.  wide,  3  mm.  long.  Within  the  sac  2  roundish 
sessile  calli  are  situated. 

Terrestrial  in  mossy  forest  iit  4,.100  ft.  nit.  on  Mount  IIhIcou,  flowers  white, 
oUorless,  calyx  greenish,  Nov.  13,  1000,  Merrill  (Nos.  .5840,  lypc,  and  5SIi)). 

HYLOPHILA  Lindl. 

Hylophila  rubra  Ames  Orchidacese,  faac  2   (1907)  ined. 

At  4,300  ft.  alt.  on  Mount  Haleon,  flowera  browiiiah  re,J.  .Tunf  15-27]  1006, 
M.  L.  MerHtt   (No.  437S). 

TROPIDIA  LIndl. 

TroRidia  mindorensis  Ames  sp.  nov. 

Plants  about  4  dm.  tall,  slender,  graw^ful,  brandling.  Stems  about 
'i  mm.  thick,  clothed  by  the  sheathing  bases  of  the  numerous,  alternate, 
linear-lanceolate,  acuminate,  acute,  3-5-ncrved,  10-15  cm.  long,  1-2  cth. 
wide  leaves,  nacemes  leaf-opposwl,  short,  few-flowered,  not  exceeding 
3  cm.  long.  Peduncle  clothed  with  imbricating,  nervose  bracts.  Pedicels 
comparatively  stout,  about  5  mm.  long.  Flowers  yellowish  white,  tinged 
with  green,  odorless,  about  1.2  cm.  long.     Lateral  sepals  about  1.3  em. 
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long,  3  mm.  wide  near  the  base,  oblong-lanceolate,  acute.  Upper  sepal 
about  9  mm.  long,  ovate-lanceolate,  acute.  Petals  narrowly  lanceolate, 
slightly  carinate  dorsally  along  the  median  nerve,  7  mm.  long,  about  3.5 
mm.  wide.  Ijabellum  7  mm.  long,  apes  'strongly  de0exed,  subacute, 
saccate;  lamina  somewhat  rhombic  in  outline,  intramarginally  bicarinate. 

In  liumid  forest,  terrestrial,  at  flOO  ft.  alt.  along  the  Binatjaj'  Biver,  Nov.  2, 
1906,  Merrill  (No.  5552). 

In  habit  T.  minilorensis  recalls  T.  graminea  B].,  differing  from  oiir  species 
mainly  in  its  smaller,  torminnl  raceme  and  flowers.  Tlie  measurements  given 
above  for  tlie  lieiglit  of  tlie  plant  apply  to  specimens  wliicli  appear  to  liavc  been 
broken.     Specimens  H'itb  roots  were  not  coUecteil  by  Mr.  Merrill. 

NEPHELAPHYLLUM  Bl. 

Nephelaphyllum  mindorense  Ame-4   sp   no\ 

Clooely  allied  to  N   pulchrvm  HI 

I'lantt  about  i  dm  tall  Ehizomt  crtepm^  «kndti,  rooting  at  m- 
tirvals  Stems  purple  Ijcavce  with  tliL  under  lurfuco  iLnifoinily  dark 
purple,  upper  surface  mottled,  ovate  lanceolate,  acuminate,  acute,  fV-lO 
cm  long,  3-5  'i  cm  wide  ncir  tin,  base  Petioles  rdativoly  slender, 
about  3  cm  long  Peduncles  cxteeding  the  lt,a\e'!,  clothed  with  sevirul 
scanous  tubular,  acute  sheathb  Inflorescence  loosclv  few  flowered 
Eraetf  about  1  cm  long  linear,  acute  scarious,  somewhat  shorter  tliin 
the  pedicelf  of  the  white  flowers  Latetal  sepals  linear  acute,  1  nerved, 
')  mm  long  1  5  mm  wide  Upper  uepal  similar  and  equal  to  the 
laterals  Petals  oMong  atute  blightlv  broader  above  than  btlow  thi. 
middle,  1  ner\ed,  about  8  mm  long,  3  mm  wide  Ijahellum  suborbi 
cular,  tntire  ')-10  mm  long  Q-10  mm  wide  with  3  prominent  con 
verging  lamellie  near  the  ape\,  which  piss  hasall^  into  the  main  nerves 
of  the  hairy  disc      Spur  blunt,  inflited,  4-5  mm   long 

Terreatiial  m  humid  forest  at  about  100  ft  nit  ilong  the  Biiiabav  Kucr 
Nov    2    loot)    U-nij;  (No   5G2J] 

CHRYSOGLOSSUM  Bl. 

ChryBoglosqum  villoBum  Bl.  Bijdr.  338,  f.  7   (1825). 

Terrestrial,  flower  odorless,  or  nearly  so,  petals  twisted,  dark  purple  in  the 
middle,  Binabay  River,  Nov.  2,  1900,  Merrill  (No.  5838).— Mount  Halcon,  June 
iS-27,  1900,  M.  L.  MerHit  (No.  4398). 

The  specimens  on  which  the  above  determination  is  based  agrei;  too  well  with 
G.  mlloenm  Bl.  to  be  separated  from  it  specifically. 

Java,  Borneo,  Perak. 

■DENDROCHILUM  Bl. 

Dendrochllum  (g  Platyclinis)  arachnites  Reiclib.  f.  Gard.  Chroii.  n,  s.  17: 
250  (1882). 

Epiphyte  at  6.800  ft.   alt.  on  Mount  Halcon,  flowers  pale  greenish,  odorless, 
Nov.,  1906,  Merrill   (No,  5511). 
Endemic  in  the  Philippines. 
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Dendrochilum   (§  Acoridium) .  bicallosum  Aiiica  Orcliidaccit,  fuse.  2   (lf)07) 

Epiphyte  in  ridge  forest  lit  2,500  ft.  alt.  on  Moniit  Haleon,  flowers  brownisli 
re.!,  Nov.  28,  1306,  Merrill  (No.  ,'>812). 

Var,  minor  Ames  Oreliiiiapp*.  tiise.  2   ( 10071  iiicd. 

On  ledge  in  rid^  forest  at  about  1,600  ft.  Alt.  on  Mount  Hnleon.  flowers  pale 
salmon  color,  odorlesa,  Nov.  8,  IBOO,  Merrill  (No.  ritiOS). 

Dendrochilum    (g  Acorldium)   exiie  Ames  Orebidacen',  fuse.  2   (1007)   iwd. 

Epiphyte  at  0,800  ft.  hH.  on  Mount  Hnlcon.  flowers  grrenisU  yellow,  oilorlea.t, 
Nov.  15,  1B08,  Merrill  (No.  6721). 

Itelnteil  to  D.  tencUum  Ames  iinil  D.  Willuiiiisii  Anios,  from  wliich  it  dilTers  in 
its  miicli  shorter  kiives  and  very  dill'ereiit  Inlwlluui. 

Dendrochilum  {|  Platyclinia)  glumaceum  Liiidl.  Itot.  !{<'».  1R41,  Mise. 
]>.  23. 

Flo«<!rs  white,  slightly  frngnint.  Mount  Ualton,  Jimo  l.'i-27,  iS'OO,  M,  L. 
)lrrril    (No.  4373). 

Dendrochilum    (ti  Acoridium)    hastatum   Atncs  Orehidawa'.  fase.  2    (10O7) 

On  Imses  of  treea,  flowers  purplkli,  Ht  (i,800  ft.  , 
[ma,  Merrill  (No.  S750).— Nnir  same  luciility.  Jina 
(No.  44U1. 

Dendrochilum  hantoliiw.  in  eloarly  iliatinsoished  from  all  other  Hpecies  known 
to  bo  natives  ot  the  l'hili|ipin('.s  by  it»  hastate  labellitn:.     ■ 

Dendrochilum  (g  Acoridium)  Hutchinsonlanum  An:es  (hehidaeeii',  fase.  2 
(1007)  ined. 

In  dense  inosay  thickets,  on  exposed  i 
8,000  ft.  alt.  on  Mount  Tliilcon,  (lowcvB  He 
(No.  5813). 

D.  Huiekinsonianum  is  related  to  Z>  pumilum  Reiclib  f  from  wbicb  it  differi 
in  its  larger  propo  t  d  fl 

Dendrochilum  (^  PI  ty  11  )  mag  um  r  II  f  V\  1[  4  6  ^0 
(18S1). 

Epipbyt«  at      000  ft      It  M       t  II  leo      H  p  1     1  I     o,l     I 

Nov.  15,  1908,  M       II   (N      5730)  — Ep  phyt  osyf        tnM       tHl 

Nov.,  1906,  Merr  II  (N     5611) 

Although  the  1  b  II  m  t  3  1  b  d  y    f  th      p  mi      1    I 

of  the  opinion  tltydtm      t  fthM       t  Halco  te      1       lip 

visional,  is  the      lyf  t  mt  fthtp«»fZ  g 

Krom  a  sketch     f  th     1  b  II   m         L     II  j      1     ba  t  K         t  w     id     ee 

highly  probable  tl    t  tl      3  1  bed     h         t  tl  It     f         If  t 

injury. 

Distribution  obscure. 

Dendrochilum  (^Acorldium)  mindorenee  Ames  Orchidacex,  faec.  2  (1907) 
ined. 

Epiphyte  with  greenish  yellow  flowers,  Mount  Haleon,  Nov.  15,  1006,  Merrill 
(No.  5729).— In  same  locality,  Nov.,  1900,  Merrill  (No.  5795). 

Allied  to  D.  reeurvvm  Ames. 

Dendrochilum   (g  Acoridium)   pumllum  Reichb.  f.  Bonpl.  3:   222   (1855). 

Mount  Haleon,  Nov.,  1900,  Merrill  (No.  6196). 

Endemic  in  the  Philippines. 
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Dendrochilum  (SAcoridium)  recurvum  Ames  OreliidBcete,  fuse  2  (J007) 
imd.—Aeoridiam  recurvum  Ames  I'roc.  Biol.  Soc.  WaHh.  19:    148   (lOOil], 

Epiphyte  in  ridge  fc)reHt  at  3,400  ft.  alt.  on  Mount  Halcon,  flowers  yellowish, 
Nov.,  1006,  Merrill  (No.  5831).— On  mossy  trpes,  at  8,200  ft.  on  Mount  Halcon, 
Nov.,  1900,  Merrill  (No.  5500). 

Osndrochilum  (|  Acoridium)  tenellum  Ames  Ochidiicp*,  fnsc.  2  (1907) 
ined. — Awridium  tenelliim  Nrea  &  Meyen  Nov.  Act.  Nat,  Cur.  19  (suppl.  1): 
131   (1843).— Demfo-oeftiium  junceum  Reiclib.  f.  l!onpl,  3:   222   (1855). 

Epiphyte  in  mossy  forest,  on  ridge,  at  4,300  ft.  alt.  on  Mount  Halcon,  (lowers 
wliitisii,  Nov.,  1900,  Merrill  (No,  5830].— Near  hunio  locality,  Nov.,  1900,  ilcrrill 
(No.  5720). 

Dendrochilum  (i  Eudendrochilum)  Woodianum  Ames  Orchiilaccx,  fuse. 
2   (10O7)  ined. 

Epiphyte  at  0,800-8,000  ft.  nit.  on  Mount  Halcon,  flowers  dark  red,  odorless, 
Nov.  15,  1006,  Merrill  (No.  5810). 

This  very  interesting  Bpeeien  bflongs  to  tlie  section  ISudendriivkilutn,  elinnieter. 
ized  by  a  lateral  inflorescence  prwluced  on  a  leadess  slioot.  The  flcffal  .itructiire 
in  mainly  that  of  Acoridiwn,  Tlie  species  is  nnineil  in  honor  of  Maj.  (icn.  JjeonurU 
Wood,  through  whose  interest  the  expedition  to  Mount  Halcon  was  inidertakcn. 

Dendrochilum   (|  Acorldium)   Hp. 

In  lialjit  siinihir  to  D,  oliijaiiflivni  Ames.  Tlie  iininatuic  flower  shoots  and 
withered  remains  of  the  persisttnt  perianth  insullluient  for  a  sure  diagnosis. 

Mount  Halcon,  Nov.,  1900,  Merrill   (No.  5540). 

MICROSTYLIS  Nutt. 

Microetylis   (§  Eumicroetylie)  alagenais  Ames  sp,  nov. 

1  la  t  ab  ut  "  tall     len  le     leaf}  at  the  base.     Ijeaves  lancoolflto 

to  vate  Ian  eolat  acute  about  n  1  ig  (sometimes  tliosc  nearest  the 
lase  n  cl  reducel)  about  3  c  v  le  Flowers  somewhat  congested 
near  the  t  of  tl  e  elonfated  p  duncle.     Bracts  linear-lanceolate. 

Inwernostflo  ers  p  rple  tho  along  tl  e  middle  of  the  spike  yellowish. 
I  ateral  se[  als  b  rb  lar  ,J  i  1  g.  Upper  sepal  eiliptic-oblong, 
obtuse  si  g]  ly  longer  tha  tl  c  lateral  Petals  linear-oblong,  2  mm. 
long      Labell  pie   Ir  all        e    entiform,  3  mm.  long  from  its  tip 

to  basf  of  c  1  n  n  th  a  call  s  e  r  the  base;  auricles  (which  form 
the  horns  of  tl  e  tre'icent)  tr  angular  acute,  or  subobtuse,  distant  from 
ach  other 

Ter  estr  a  hum  d  fore  at  400  ft  a  along  the  Alag  River,  flowers  odor- 
e  fi    No      6    190      M  (No    5S  1)  —In  forests  along  the  Alag  River,  Nov,, 

1900   Mer     I     No   580   ]    yje 

Microstylis   (f  Eumicrostylit)   binabayensis  Ames  sp,  nov. 

Plant  about  3  dm.  tall,  leafy  at  the  base.  Ijoaves  ovate-lnncoolate, 
acuminate,  acute,  or  subobtuse,  6-3  cm.  long,  .1.5-8  cm.  wide,  broadest 
near  the  base.  Petioles  about  3  cm.  long,  those  of  the  lower  leaves 
sheathing  with  their  bases  the  bases  of  the  petioles  of  tho  leaves  above. 
Peduncle  about  2  dm.  long,  rather  stout.  Bracts  linear,  deflexed,  about 
5  mm.  long,  shorter  than  the  pedicels  of  the  large  yellow  odorless  flowers. 
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Pedicels  of  the  lowermost  flowers  about  1  cm.  long,  very  slender.  Lateral 
sepals  elliptic  to  sub  orbicular,  relatively  small,  about  3  mm.  long,  very 
obtuse.  Upper  sepal  oblong,  obtuse,  convex,  4.5-5  mm.  long.  Petals 
linear,  about  4  mm.  long.  Ijabelhiin  aiiriculate;  auricles  (or  lateral 
lobes)  dolabriform,  obtuse;  5.5  mm.  long,  about  11  mm.  wide;  middle  lobe 
4  mm.  wide,  oblong;  0.5  mm.  long,  from  tlie  I'ounded  tip  to  base  of 
eolumn  ;  monocallose  at  the  base. 

Terrestria!  in  forests  at  1,000  ft  alt.  along  tlic  llinabay  Rivpr,  Dei>.  4,  IflOO, 
Merrill  (No.  5804). 

Microstylis  (§  Eumtcrostyfis)  dentata  Ames  ip.  nov. 
Leafy  plants  with  elraigiitcd  strict  raeeniL's  of  siuall  flowers.  Tjenvcs  5 
or  (j,  lanceolate,  very  acute,  about  10  em.  long,  3-3.5  cm.  wide,  bases 
imbricating,  sheathing  the  stem.  Peduncle  elongated,  2-t'>  dm.  long, 
often  copiously  bracteatc.  Bracts  linear,  deflexed,  about  1  cm.  long, 
Tiateral  sepals  elliptie.  very  obtuse,  3  mm.  long,  about'  1.5  mm.  wide. 
Upper  sepal  similar  to  the  laterals.  Petals  clliptu'-oblong,  very  obtuse, 
about  S  mm.  long.  Tjabellum  3-lobed,  auricnlute;  auricles  obtuse,  1  mm. 
long;  middle-lohe  oblong,  bifld,  1  mip.  long;  on  the  anterior  margin  of 
each  lateral  lobe  3  acute  teeth  are  situated;  at  the  base  of  the  hibollum 
under  the  column  is  a  minute  callus. 

]ii  forests  at  about  3,000  ft.  alt.  along  the  Alag  River,  Nov.,  IftOfi,  Mrrrill  (No. 
5800)   type.— In  forests  on  Mount  Haleoii,  Nov.,  190C,  Memll  (No.  .'iSOS). 
Microstylis   (S  Eumicrostylls)    HutchJnsotilana  Amea  sp.  nov. 

A  ipecies  Bell  rhineterizod  bj  the  lirge  rotund  jverlappin^  auncleu 
of  till,  !  lobetl  libelliim  Phnts  about  3  dm  tall  Leaves  ovatt  acumi 
nite  4-r  cm  long  akut  ^^  5  cm  wide  pctiolate  Petioka  2  cm  long 
Peduncle  graceful  evceedmg  the  leaves  Bracts  linear  acute  the  lower 
niobt  0  mm  long  Flower<<  comparatively  large  about  5  mm  acro<*s 
pale  purjtlc  odorless  (greenish  when  dry)  Fed  eels  verj  sknkr  5-7 
mm  long  lateral  sepals  elliptical  verj  ltu'<e  3  mm  long  margin 
verj  strongly  revolute  Lpper  sepal  3  5  mm  long  somewhat  narrower 
m  relation  tf  its  length  thm  the  lateral  sep^l8  Petals  linear  obtuse 
about  d  mm  long  Ijahellum  3  lobed  loles  ™bequal  middle  lobe 
broadly  obi  ng  rounded  at  the  tip  ^crv  obtu  e  3  5  mm  long  trom  tip 
t  I  a  e  of  column  about  as,  bioal  a',  long  lateral  lobes  rotund  ir  sub 
r  niform     \erhpping  bthind  the  eolumn  4  mm  long  J  mm  wide 

Tene^trnl  in  forest  at  2  300  ft  alt  on  Mount  Haicoo  Nov  0  1000  Merrttl 
(No.  1)80!)). 

This  S|)«iie8  in  named  in  lionor  of  Mr.  W.  I.  Hutchinson,  who  was  a  member  of 
the  Mount  Halcon  Expedition. 

Microttylit  (^  Commelinoides)   Merriirii  Ames  sp.  nov. 

Distantly  related  to  M.  commelinifolia  Zoll.,  from  which  it  is  to  be 
distinguished  by  the  very  difEerent,  larger  leaves  and  dissimilar  flowers. 
Plants  creeping,  rooting  at  intervals.     Roots  long,  slender,  few.     Rhizome 
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with  several  tubular  bracts.  Leaves  numerous,  those  near  .the  rhizome 
often  much  reduced  (1  cm.  long,  5  mm.  wide),  those  nearest  the  in- 
florescense  ovate-lanceolate,  acute,  comparatively  large  (3-4  cm.  long, 
about  1.5  cm.  wide).  Peduncle  graceful,  ascending  or  erect,  about  7  cm. 
long,  provided  with  deflexed,  linear,  acutj},  about  4  mm.  hmg  bracte. 
Inflorescence  loosely  few-flowered.  Pedicels  slender,  about  3  mm.  long. 
Tjatcral  sepals  oblong- lanceolate,  obtuse,  3  mm.  long.  Upper  sepal  similar 
to  the  laterals,  but  somewhat  narrower.  Petals  linear,  3  mm.  long. 
Labellum  entire,  bluntly  sagittate,  the  auricles  oblong,  falcate,  about 
3  mm.  long. 

Terrestrieal  at  base  of  cliff  in  deiiso  forest,  at  fi,H0O  ft.  nit.  on  Mount  Tlalron, 
Nov.  15,  IBOG,  Merrill  (No.  ,'j820). 

Microstylis    (S  Eumicrostylie)    quadridentata  Amos  sp.  iiov. 

Flowers  similar  in  structure  to  those  of  M.  oculiUa  Eoichb.  f.  Plants 
about  1.5  dm.  tall.  Leaves  about  6,  narrowly  lanceolate,  very  acute, 
about  7  cm,  long,  (i  mm.  wide,  dilated  into  a  sheating  base  below  the  short 
petiole.  Peduncle  graceful,  exceeding  the  leaves.  Bracts  linear,  acute, 
the  lowermost  4—5  jnm.  long,  exceeding  the  short  pedicels.  Flowers 
purplish,  in  a  rather  strict  raceme.  Lateral  sepals  elliptic-ovate,  very 
obtuse,  rounded  at  the  tip,  2  mm.  long.  Upper  sepal  similar  to  the 
laterals.  Petals  Iinear-(>hIong  at  out  2  mm  long  obtuse  Labellum 
auriculate,  auricles  tnangtiKr  ihtust  lets  tlian  1  mm  long  blade,  of 
the  labellum  about  3  mm  lon^  with  a  nimuto  callus  at  bast  thoitlj 
cleft  at  tlie  apcji,  bidentate  on  oath  silo  at  about  the  mi  Idle  distal  tooth 
of  each  pair  1  mm  Ion/  narrower  and  longtr  than  the  ba-jtl  te  th 

Terrestrial  in  damp  al  aded  raiine  at  tOOO  ft  alt  oi  "\I  nt  Hnlcon  M  mil 
(No.  5801))  — Terrestrial  m  to  est  nt  ibout  2  WO  ft   nit  M       t  H  Ip        N 

10,  IrtOO,  J/em/;  (No  5aiS)  tvif 

CESTICHIS  PBtzer. 

Cestlchis  dlBticha  (Thou.)  Pfitzer  in  Engler  &  Prantl's  Pflanzenfnmilien  2, 
pt  0  p  l.'il  (1888)  —Mala-cis  dislieha  Tliouars  OrcU.  Ilea  Afr.  t.  8S  (1882).— 
ivparn  rftsitcfta  Lindl    Bot   Reg.  sub  (.  «Sg  (1825). 

On  ledge  in  ridge  forest  at  1,800  ft.  alt.  on  Mount  Hnleon,  flowers  odorless, 
reddish  (jellow  when  dry),  Nov.  8,  1906,  Merrill  (No.  5643).— Epiphyte  in 
liumid  forest  at  (I'iO  ft  alt  along  the  Binabay  River,  Nov.,  1900,  Merrill  (No. 
5ti38) 

The  material  on  ivhieh  my  determination  ia  based  has  the  spathulate  petals 
and  lerj  eliarueteriatic  labellum  of  the  figure  in  Thouars's  Flore  des  IlcS  Australes 
de  L'Afrique  and  agrees  with  C.  diaticha  from  Ceylon.  The  Mount  Halcon  planta 
are  very  unlike  the  Liparis  distieha  Lindl.  of  Cuming's  Philippine  orehidaand 
should  not  be  confused  with  it.  The  Mount  Halcon  plants  are  the  only  speeimens 
of  0.  distichffl  wlLich  I  have  seen  from  the  Philippines.  In  habit  C.  gracilis  Ames 
might  readily  be  mistaken  for  it,  but  the  floral  parts  at  once  distinguish  it.  The 
Cuming  plant  in  Lindliiy's  lierbniium  at  Kew,  detorininH  by  fjiidlci/  as  Liparis 
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disticka,  is  (  ?|   Cestichis  Merrtllii  Atiies.     Liiidley's  Lipor'a  gregaria,  if  I  am  not 
mistaken,  is  referable  tn  tlie  prespnt  speciea. 

Mauritius,  EourlH)n,  (.Vylon.  ( Distribution  uncprtnin  ns  aevernl  apecipH  wrongly 
referred  to  C,  diaticha  by  Hiitliors  innke  an  esaniination  of  material  necessary  in 
giving  range.) 

CestichlB   (S  Laxiflorae)   hatcDnensia  Amea  ap.  nov. 

A  very  distinct  bifoliate  species,  about  ^  {Im,  liigli.  Pwii(]ob\ilbs  about 
1.5  cm.  long,  somewhat  eylindrical,  covered  by  4  or  ■5  cliBticbous,  acute 
sheaths  when  iniiiiature.  Leaves  oblong-lanceolate,  very  aeute,  15-30  em, 
or  more  long,  about  3  em.  wide,  contracted  into  a  winged  petiole. 
Peduncle  graeeful,  strongly  bialate,  exceeding  the  leaves.  Ijowermosi  . 
bracts  elongated,  linear-aeute,  1-1.5  cm.  long,  those  of  the  inflorescence 
abont  half  as  long  as  the  slender  pedicels.  Pedicels  of  the  lowermost 
flowers  l.fl  cm.  long.  Inflorescence  loosely  many-flowered.  Flowers 
grass-green,  turning  yellow  with  age.  tiaternl  sepals  oblong,  very  obtuse, 
5  mm,  long,  3  mm.  wide.  Upper  sepal  similar  to  the  laterals.  Petals 
linear,  5  mm.  long,  about  1  mm.  wide.  IjflboUum  5.5  mm.  long,  subor- 
biciilar  from  an  oMong-euneato  base;'  distal  margin  crenulate  and 
obscurely  bhmt-niucronate;  in  the  middle  of  the  claw  is  a  fleshy  sul»- 
cucullate  callus.  Column  3  mm,  long,  rather  slender,  strongly  arcuate 
near  the  summit. 

-     Terrestrial   in  ridge  forest  at   1,200-2,200   ft.   alt.  on  Mount  Halcon,  Nov,   S, 
IWHi,  Merrill  (No.  579<l]. 

Cestlehia  Merrlllli  Ames  Oreliidace^i-,  fase.  1,  p.  11,  t.  3  (1005). 

lipiphyte  in  inoaay  forest  at  2,8C0  ft.  alti  on  Mount  Haleon,  flowers  brownisli- 
ydlow,  Nov.  12,  1906,  Merrill  (No.  6017). 

The  Mount  Haleon  plants  liavc  smaller  floweis  tlian  the  type. 

CestlchlB  phdipplnenBls  Ames  Orctiidaceie,  faac.  1,  p.  7,  t.  2   (1005). 

Epiphyte  at  l!,800  ft,  alt.  on  Mount  Haleon,  flowers  brown isli-jellow,  Nov., 
1006,  Merrill   (No.  57G4). 

The  lanceolate,  acute  labellum  of  this  species  is  very  eliaracteristie. 

OBERONIA  Lindl. 

Oberonla  McGregortl  Ames  sp,  nov. 

Closely  allied  with  0.  dliolata  Hook  f.  Plants  caulescent,  when  in 
flower  about  12  cm.  high  from  base  of  stem  to  tip  of  the  densely  flowered 
cylindrical  spike.  Leaves  distichous,  obliquely  spreading  from  below 
the  middle,  ensiform,  about  4  cm.  long,  acute.  Peduncle  relatively  stout, 
bracteate,  minut«iy  scurfy  pubescent.  Bracts  linear-lanceolate,  acumi- 
nate, acute,  ciliat«-pubescent,  about  3  mm.  long,  exceeding  the  pedicels  of 
the  flowers.  Ovaries  finely  pubescent.  Lateral  sepals  ovate-!anceolat€,  or 
triangular-lanceolate,  acute,  ciliolate  0.75  mm.  long.  Upper  sepal  nearly 
elliptical,  sub  obtuse,  0.75  mm,  long,  ciliolate.  Petals  linear-oblong, 
rounded  at  the  tip,  much  shorter  and  narrower  than  the  sepals,  minutely 
ciliolate.     Labellum  pandurate  {or  oblong,  constricted  at  the  middle). 
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coarsely  several-tootlie<!  at  tlio  tlJlatid  tip,  0.75  iriT]i.  long,  slightly  auricii- 
late  at  base. 

Only  one  specimen  seen,  found  on  prostrate  tree,  Bulole,  Baco  River,  April  23, 
1006,  H.  C.  McGregor  (No.  291 1 . 

Oberonia  mindorensis  Ames  sp,  nov. 

Allied  to  0.  aporaphylla  Eoichb.  f.  Plants  caulescent,  1.5-4  dm.  or 
more  tall  from  base  of  stem  to  tip  of  elongated,  slondBr,  densely  flowered 
spike.  Ijeaves  distichous,  5-10  em.  or  more  long,  acute  or  suhobtiiso, 
obliquely  ascending.  Upper  half  or  two-thirds  free.  Spike  1-3.5  dm. 
long,  about  5  mm.  in  diameter,  somewhat  scurfy  pubescent.  Bracts 
linear,  about  3  mm.  long.  Flowers  minute,  greenish.  Lateral  sepals 
elliptic  ovate,  or  ovate,  1  mm.  long.  Upper  sepal  similar  to  the  laterals. 
Petals  linear,  obtuse,  0.75  mm.  long.  Labelluni  1  mm.  long,  3-lobed; 
middle  lobe  emarginate,  about  1  mm.  wide;  lateral  lobes  not  very 
conspicuous,  prolonged  slightly  behind  tJie  column.  In  general  outline 
the  labellum  is  subpanduriform,  emarginate,  or  equally  4-lobcd. 

Epipliyte  on  trees  at  1,200  ft.  alt.  along  the  Alftg  Eivei',  Nov.,  IflOfl,  Merrill 
(No.  5613). 

PODOCHtLUS  Bl. 

Men    H  il     B  It   n      21    p    14  (!»«)).— 

lit  iilong  Ihi  Binibij  Knei  Nm.,  1900, 
e  fpin  in  1  umid  forest,  Nov., 
190«,  Merrill   (No.  5541). 

India,  Malay  Peninsula,  Singapore   Java    Borneo   China  nnd  Luzon    P   J. 

PodochMus  pendtfluB  (Bl  )  Schlecliter  Mem  Herb  Bois  no  21  p.  4S 
{\9(ii}) .^Appendicvla  pendula  Jfi    Bijdr   208  (182j) 

Kpiphyte  in  forest  at  2,400  ft.  alt.  on  Mount  Halcon,  flowers  yelJmnsli,  Nov. 
10,  1906,  Merrill  (No.  5858).— On  bowlder  in  forest,  Monnt  ILilcon,  Nov.  2S, 
lOOG,  Jferrill  (No.  5007). 

Malay  Peninsula,  Java,  New  Guinea  an<l  the  Philippines. 

7Podocliilus  philippinenais  Kclilechter  Mom.  Herb.  Bois.  no.  21,  p.  49  (1900). 

Growing  on  a  fallen  tree  near  the  Bjico  Kiver,  Apr.  22,  190.'),  R.  G.  McOregur 
(No.  290). 

My  determination,  while  reasonably  sure,  is  unfortunately  based  on  a  single, 
imperfect  specimen. 

TPodochiluB  reflexue  (Bl.)  Schlecliter  Mom.  Herb.  Bois. no. 21,  p.  31  (1900).— 
Appendicuta  refieaa  Bl.  BiJdr.   301    (1825). 

Epipliytio  on  trees  along  the  Alag  River,  Nov.,  1900,  Merrill   (No.  3fl42). 

Material  inadequate  for  a  sure  diagnosis,  as  the  flowers  are  withered,  the 
labellum  is  imperfect,  and  the  specimens  for  the  most  part  are  in  fruit. 

Malay  Peninsula,  Java  and  Borneo. 

Podochltus  xytriophorus  (Reichb.  f.)  Scblechter  Mem.  Herb.  Bois.  no.  21, 
p.  47   (1000).— Appcnrftcuia  wytriophora  Reichb.  f.  Seem.  PI.  Vit  290   (1868). 

Epiphytic  at  SOO  ft.  alt.  along  the  Alag  River,  flowers  odorless,  greenish, 
labellum  white,  turning  yellowish,  throat  purple,  Nov.  R,  190G,  Merrill  (No.  5817). 

Malay  Peninsula,  Borneo  and  tlie  Philippines. 
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AGROSTOPHVLLUM   1)1, 
Agrostophyllum  Merrillii  Ane    sp   nm 

Allied  to  .1  saccatum  RiHl  Plaiith  stout  about  10  dm  tall,  Bomewhat 
simdat  in  lial  it  and  gtiiural  C()nfoiitiation  to  1  longifohum  Jlcuhb  f  but 
with  d  ffLrtiit  tloHcrs    tl  l  petals  hun^  linindpr      Tjcavts  olilong    about 

2  dm  long  about  2  cm  Bide  roun<l(d  at  base  tapering  very  gradualtj 
to  the  hilobed  apt\  SI  (atl  h  foniitd  by  the  persistent  bates  of  tlic  kavts, 
smojtli  aboit  nn  long  ]  iitlo  re  scene  l  capitate  dense,  about  ^  5  cm 
in  diameter  (d  cm  when  pressed  W  the  herbarium)  Spikolcte  3-4 
flowered  Flowers  wlute  Lateral  sepals  oblong  lanceolate  acute,  5  mm 
long    8-3  5  mrn    wide      Upper  sepal  olilong,  acute    'i  mm    long,  about 

3  mm.  wide.  Petals  ovate-lanceolate,  o  mm  long  about  S  mm  wide 
T^bcllum  5  mm.  long;  hjpochil  hiceate  with  blunt  rounded,  erect  lateral 
lobes,  which  are  connected  in  front  h\  a  trans^er^e  plat«  or  callus,  epiehil 
very  broadly  ovate,  subacute,  ^  mm.  long,  4.5  mm.  wide,  rather  flesliy. 
Column  ;t.5  mm.  long,  bent  at  the  middle,  above  the  bend  provided  with 
a  blunt,  fleshy,  0.5  mm.  long  process.     Fruit  aliout  9  mm.  long. 

Epiplijte  in  foiT!*t  !it  .3,000  ft,  alt.  on  Mount  ]Ialcon,  Nov,  27,  lilOfi,  Wcrrill 
(No.  5344). 

CERATOSTYLIS  lil. 

Cei-atoBtylia  ramosa  Aine»  ami  Rolfe  OroUidoceffi,  fase,  2   (1907)   ined. 

Plants  soinewhiit  nioie  slemler  lliiin  the  type. 

Mount  >Ialcon,  June  15-27,  IMti,  M.  L.  Mcrritt    (No.  4418), 

Ceratoatylia  aubulata  lil.  Bijiir.  306  {1825) .—Ceraloatylw  gradiis  ReicliU, 
f.  Xen.  Orcli.  2:   02,  t.  127.  not  Bl. 

Kpiphjte  on  ox|>OHe<i  riiigc  at  4,500  ft.  alt.  on  Mount  Halcon,  flowera  dnrk 
purple,  Nov.  14,  IHIMl,  JHerrill  (No.  57011). 

British  Indin,  AHKntii,  Malay  I'eniiiaula,  ItoriK'O,  Kiunatra,  Java  and  the 
I*lit1ip|>ine8. 

Phaiu«  Loiir. 

Tlonta  ^.taeeful  al  Dit  ^  1  i  1  i^h  Ijea\cs  3  lanceolate  Kummate 
atute  tapering  to  both  end*-  abiitliem  long  1  5  ^  cm  wide  Scape 
ratbcr  graeeful  --parisely  pubescent  about  3  dm  long  clothed  at  intervals 
with  loose  tulular  sheaths  Floral  bracts  caducous  Flowers  odorless 
white  turning  yellowish  about  b  mm  long  pubescent  externally  and 
partely  ao  internally  on  the  -jcpals  an  1  petals  T  ateral  sepals  lanceolate 
acute  1-10  mm  long  4  mm  wide  near  the  base  TJiper  sepal  similar 
to  the  laterils  PetaK  lanceolate  3  nerved  0  mm  iong  slightly  exceed 
ing  3  mm  in  width  1  abellum  "  mm  Img  3  lobed  disc  pubeeeent 
bicarmate  to  the  base  of  the  n  i  lUe  lobe  6  "^  mm  wide  across  the  middle 
when  flattene  1  lateral  lobes  Dvate  obtuse  ragged  fimbriate  on  the 
interior  margin     mi  Idle  lobe  subcineate    truncate    denta.te     i2'i   mm 
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wide  at  the  tip,  2  mm.  long,  margin  irregiilar  or  dentate.  Column  stout, 
5  mm.  long. 

Terreatrial  oi 
Ilnlcon,  Nov.  16, 

Phalua  mindorenBlB  Amps  sp.  nov. 

Plants  about  3  lim.  iiigii,  branching.  Stems  slender.  Ijeaves  3-4, 
lanceolate,  aente,  10-18  cm.  long,  3.0-4  cm.  wide.  Bracts  tubular, 
scarious.  Peduncle  slender,  pubescent,  with  several  tubular,  inilated, 
obtuse  braete.  Hac6me  loosely  flowered.  Flowers  about  10  in  number, 
yellowish  (buds  white).  Floral  bracts  caducous.  Ovary  densely  pubes- 
cent. Ijateral  sepals  lanceolate,  acute,  7  mm.  long,  3.5  mm.  wide. 
Upper  sepal  ovate-lanceolate,  acute,  7-8  mm.  long,  about  3  mm.  wi<le. 
Petals  ovate  acuminate,  acute,  7  mm.  long,  3.5  mm.  wide  near  the 
middle.     Ijabellum  G  mm.  long,  3-lobcd ;  lateral  lobes  about  1  mm.  long, 

1  mm.  wide,  oblong-truncate,  margin  with  several  irregular,  short,  blunt 
teeth ;  middle  lobe  flabell  if orm,  retuse,  apiculate,  1.75  'mm.  long,  3-5  mm. 
wide;  disc  pubescent,  bicarinate,  the  carina;  extending  to  the  base  of  the 
middle  lobe;  when  spread  out  the  labelliim  is  7  ram.  wide  between  the 
tips  of  the  lateral  lobes.     Column  relatively  stout,  about  3  mm.  long. 

Epipliyto  in  moaay  forest  at  4,300  ft.  alt.  on  Mount  Halcon,  Nov.  13,  IHOC. 
Merrill  (No.  5G12). 

1'.  mindorensis  is  closely  allied  to  /*.  halconeiisis  Imt  ililTers  from  it  in  its 
xinnller  flowers,  (lifTereiit  label  I  um  and  broader  Iraves. 

Tills  appars  to  iie  a  new  species  but  the  miitiTial  is  in  bad  condition  and  rather 
scanty. 

Terrestrial  in  liumjd  forest  at  700  ft.  alt.  .ilong  tbe 
odorless,  sepals  green  outside,  lironu- purple  inside,  l^ilie 
lOOe,  Merrill  (No.  5800). 

CALANTHE  R.  Br. 

Calanthe  angustlfolia  (Bl.)  Ljndl  Oroli  PI  251  (1813)  —imhiinlottis 
angtiatifolia  Bl.  Bijdr.  309  ( 182.'i] .— f  n/unfJie  phajoidis  Reiebh  f  Bonpl  5* 
37    (18571. 

Terrestrial  at  6,500  ft.  alt.  on  Mount  ITaloon  flowers  wliite,  mlorless  Nov  l") 
lOOfi,  Merrill  (No.  5677).— At  7,250  ft  alt  on  Mount  Halcon  Tune  15  27  1100 
M.  L.  Merriit  (No.  4454). 

Java,  Sumatra,  and  Malay  Peninsula. 

Calanthe  halconensis  Ames  sp.  nov. 

In  habit  similar  to  C.  pulrhra  Ijindl.  Flowers  pale  straw  yellow,  or 
nearly  white,  labellum  riddish-ydlow,  spur  straight.  Leaves  oblong-Ian- 
eeolate,  acuminate,  acute,  about  4  dm.  long,  about  7  cm.  wide,  petiole  about 

2  dm.  long.  Scape  with  several  ample  braeteate  sheaths,  about  5  cm. 
long.     Inflorescence  rather  densely  many-flowered,  nearly  2  dm.  long, 
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about  4  cm.  in  diameter.  Floral  bracts  fugacious.  Pedicels  slender, 
wiry,  7-10  mm.  long.  Lateral  sepals  subfalcate,  acute,  11  mm.  long,  3.5 
wide.  Upper  sepal  oblong-lanceolate,  acute,  11.5  mm.  long.  Petals 
oblong-oblanecolate,  somewhat  acuminate,  acutp,  1  cm.  long,  4.5  mm.  wide 
above  the  middle.  Labellum  quadrate,  apiculate;  ])lat«  4  mm.  long, 
iibont  4  mm.  wide,  sometimes  constricted  or  obscurely  lobed  near  the  mid- 
dle, obscurth  if  at  all  tricallost  iii  the  throat  on  the  middle  nurvos  Spur 
glabrous  nearlj  "straight,  dilated  slighth  near  the  tip,  8  mm   long 

Terrestrial  in  forest  at  2  300  ft  alt  on  Mount  Ilnlooii  No%  »  1000  Mcrnll 
(No   6480) 

Calanthe   McGregoril   Ames  sp    nL\ 

Leaves  lanccoUte,  atuminate,  acutL,  about  i  dm  lon,^,  about  8  cm 
wide  long  petioled  I'ttioles  about  ^  l  dm  long  Scape -(paraGly  pub* h 
cent  about  9  din  long,  with  ^eieral  tubular,  acute  sheaths  Tnflorcs- 
cenee  rather  strict  Bracts  5-10  mm  long  lanceolate,  oeuti  ptnistint 
Flowers  white,  with  a  vellow  spot  in  the  throat  numerous,  small 
Pedicels  slender,  elongated,  about  8  cm  long  Lateral  sepals  oblong 
acute,  about  *>  mm  long,  3  mm  wide  Upper  i-epal  elliptic  lanceolate 
Petals  linear  obh>ng  aeute  somewhat  dilated  near  the  middle,  C5  mm 
long  about  2  mm  wide  Ijabellum  i  lohed  middle  lobe  deeply  cleft,  the 
dmgions  about  equal  to  the  lateral  lobes,  lateral  lobes  5  mm  long  1  5 
mm  wide  oblong,  obtuse  broader  at  the  apex  than  below  the  miildle 
middle  lobe  7  mm  long  dnisions  dnarieate,  spathulate,  3  5  mm  long, 
i  5-3  mm  wide  at  the  apc\  On  the  disc  near  the  column  several 
papillse  are  bituated      Spur  straight,  glabrous,  8  mm    long 

BaMe  aljtig  tl.e  Baco  Riier   Mardi  31    IQCi   E   C   McGreior  (No    177) 

Calanthe   mindorensis  Ames  sp    nov 

Lei^p"  long  petiolatt  petioles  about  18  cm  long  lamina  oblong 
lanceolate  to  elliptie  laneeolatc,  acummatt  acute,  abiut  3  dm  long 
about  1  dm  wide  Scape  4  dm  or  more  long,  sparsely  pubescent,  pro 
vided  with  several  oblong  clo8el>  appressed  acute  bracts  Floral  bracts 
broadlj  ovatt,  acute,  about  1  cm  long  Pedicels  about  Z  cm  long 
Flowers  \ery  large  odorless,  pale  violet  Lateral  sepals  oblanceolate, 
falcate  amte  1  5  cm  long  7  mm  wide  above  the  middle  Upper  sepal 
lanceolate,  1  5  em  long,  acute  Petals  spathulate  oblanteolate,  1  5  cm 
long  5  5-6  mm  wide  above  the  middle  Labellum  3  lobed,  middle 
lobe  1^  mm  long  lf>  mm  wide,  cuneate-obcordate  or  flabelliform  deeply 
cleft;  lateral  lobes  1  cm.  long,  G  mm.  wide,  oblong,  obliquely  truncate;  on 
the  disc  near  the  colunm  is  a  3-lobed  or  3-plaifced  callus,  beyond  which  are 
several  rows  of  erect  papilse.     Spur  curved,  glabrous,  about  1.5  cm.  long. 

Terrestrial  in  ridge  forest  at  2,300  ft.  alt.  on  Mount  Halcon,  Nov.  9,  1906, 
Merrill   (No.  5525). 
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Calanthe  pulchra  (Bi.)  Lindl.  Oeii.  PI.  250  {IS3Z). —'Ambyglotlia  puioftro 
Bl.   Bijdr.  371    {lS25).~Galanthe  rniroHligoidea  Lindl.  Wall.  Cat.  7340    (1828). 

Terrestrial,  border  of  forest  at  2,;i00  ft.  on  Mount  Haleon,  Nov.  ft,  lOOO, 
Merrill  (No.  5850).— Terrestrial  along  the  Alag  River  nt  400  ft.  alt.,  Nov.  5,  1900, 
Merrill  (No  5849} 

Calanthe  pulchra  has  yellow  flouera 

Java   Sumatra   Singapore  and  Malav  Peninsula,  Malaeca,  I'enang. 

Calanthe  tripllcatis  (Willem  ]  Amm  Oreliidaceiv,  fn«c  2  (1007)  incd.— 
(h ckia  tiipUcatts  y^iUim  in  listen  Ann  Bot  18:  52  {17W) .—Calanthe  veratri- 
fnlia  R  Br  Bot  Reg  sub  (  573  ( 1821 1  — (■  furcata  Bnt«ni.  Bot.  Reg.  1833,  Misc. 
p   28 

Baco  River   March    1905,  Merrill  (No.  4005). 

Aftpi  a  careful  study  of  tlio  rich  coUwtionH  of  Oalanilie  in  the  hor- 
barmm  of  tin.  Bureau  of  Science  I  am  quite  convinced  that  G.  fureaia 
IS  untenable  as  a  distinct  species.  Althougli  the  average  specimens  from 
the  Philippines  are  "mailer  than  Q.  triplicatls  they  do  not  exhibit  any 
'.truetural  characters  which  plainly  separate  them  from  it.  The  lobes 
of  the  labellum  are  very  variable  and  the  spur  is  frequently  simple,  with 
no  indication  of  a  furcite  tip.  Lindley  considered  the  larger  size  of  the 
latenl  lobe  of  tlie  labellum  of  G.  furcata  the  chief  distinction  by  which 
to  separati  it  from  G  veratrifolia,  but  this  distinction  fails  absolutely 
if  applied  to  a  large  series  of  specimens.  Cuming's  No.  20G4  in  the 
British  Museum  herbarium  has  large  apical  lobes  on  the  labellum  and 
leases  fully  3  dm  long  by  (i  cm.  wide. 

Japan  to  New  S)uth  If^alci,  and  from  S.  India  to  the  Fiji  Islands,  New  Guinea, 
Java  (  ocl  in  *  I  ini  t  ultn  Formosa,  Liu  Kiu  ami  llornco.  Very  common  in  tlif 
Phitipjiines 

PLOCOGLOTTIS  B!. 

Ptocoglottls  Copelandii  Ames  sp.  nov, — /'.  aouminata  Ames  Orchid,  fasc.  1, 
p   82  (inoi)    not  Blume 

Ilhi?jme  ciofpin^,  sheatiiwl  with  scarious,  tubular  bracts  which  persist 
as  elongatpd  fibers.  Leaves  elliptic-lanceolati',  acuminate,  aeute,  about 
14  cm.  long,  4.5-C.5  cm  wide.  Petioles  3-4  cm.  long  rather  slender. 
Seape  about  3  dm.  long,  graceful,  pubescent,  with  several  sheathing, 
tulmlar,  obliquely  truncate,  acute  bracts  at  intervals.  Inflorescence  an 
elongated,  rather  loose  raceme  of  yellowish,  red-brown  spotted,  odorless 
flowers.  Rachis  of  the  raceme  rather  densely  pubescent.  Floral  bracts 
triangular-lanceolate,  acute,  about  4  mm.  long,  shorter  than  the  pubescent 
pedicels  of  the  flowers.  Pedicels  and  ovary  together  1.5  cm.  long. 
Lateral  sepals  linear-lanceolate,  acute,  l.-'i  em.  long,  about  4  mm.  wide. 
Upper  sepal  similar  to  the  laterals  but  somewhat  'shorter.  Petals  linear, 
gradually  tapering  from  the  base  to  the  acute  apex,  11  mm.  long. 
Labellum  about  6  mm.  long,  5  mm.  wide  at  the  tip,  oblong-cuneate, 
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Plocoglottle  mlndorensls  Ames  sp.  nov, 

\ll  (d  fo  /  jaiai  I  B\  Plants  (  s  in  r  nnii,  t.ill  \Lryt.ltiki 
^tai-cfiil  mt  niiieli  thickened  at  tin  ban,  IVtidli's  alioiit  i  dm  long 
Ixaf  narrowlv  oblong  lanceoiatt  aiunmiatt  vd^  aciiti  ta|Hriii^  at  Ivoth 
nids  about  t  Im  long  3  ")  fi  cnt  widt  iniootli  bcajK.  atoiit  8  dm 
long  juHscent  dtnaely  ^  nuir  the  Minimit  ih)tlic<l  at  inttrvaU  with 
tubnlir  lantodlatc  point ( 1  slioaths  Braits  of  the  iiiflm^icmt  rathci 
rigid  tnan^idar  lance>lat<-  acntt  soiiitwhat  ttncavc  puliciwint  about  fa 
nmi  lon^  liowors  purplish  rather  nunicroni  in  lo(wc  racemos  IVli 
cols  iknder  pubescent  alxiut  1  <ni  long  Sepals  externally  pubeucent 
tlie  lateraJs  falcate  lameolatt  alniut  18  mm  long  f  mm  wide  nejr  th*. 
middle  Upper  sepii  ohiong  lanceolate  1 1  iin  long  about  5  mm  wide 
Petals  linear  fakate  obtu'^e  11  mm  long  Z-^  5  mm  wide  Labdlum 
about  h  nmi  long  cuneatc-quadrate,  ahout  9  mm  wile  near  the  tip 
m  the  middle  of  the  anterior  mar{,m  i\  a  dcflexe  1  triangular  1  mm  lon{, 
tooth 

Terrestrial  in  humid  forcat  at  660-!)<IO  ft.  alt.  along  tlie  liinabay  River,  Nov, 
11,  IBOO,  Merrill   (No.  5837). 

SPATH0GL0TTI8  HI, 

Spathoglottis  aurea  Lindl.  Journ.  Hort.  Soc.  5:  34  (1850);  Uard.  Cliron. 
II.  s.  4:    !)2,  f.  9   (1888). 

At  4,2.10  ft.  alt.  on  Mount  Haleon,  flowera  yellow,  Juno  15-27,  1000,  M.  L. 
MiTritl  (No.  4375), 

Apieul  lobe  of  the  labelliim  bilolieil.  Tlie  niati^rial  on  ivliicli  my  ikttniii nation 
is  based  is  not  very  satisfactory. 

Java,  Sumatra,  Borneo  and  Malay  Peninsula. 

Spathogtottit  plicata  Bl.  Bijdr.  400,  401   (1825) 

Flowers  liglit  purple,  odorless,  plants  growing  in  dam])  soil  among  bowldurH 
along  stream,  Alag  River,  Nov.  0,  1900,  Merrill  (Nos   5fl21  5816). 

Malay  Peninsula,  Java,  Sumatra,  Borneo,  Celebes  Moluccas,  New  Guinea, 
tiolomon  and  Fiji  Islands.     Very  common  in  tlie  Pliilippmes 
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DENDROBIUM  Sw. 

Dendroblum   (g  Grastidium)   alagensls  Ames  sp.  iidv. 

Allied  to  D.  salaccense  (Bl.)  Lindl.  Plants  about  0  dm.  tall.  Stems 
3-4  ram.  in  diameter,  very  graceful,  comparatively  slender,  clothed  by 
the  tubular,  sheathing  bases  of  the  numerous  leaves.  Leaves  linear- 
lanceolate,  acute,  about  1.5  cm.  apart,  about  14  em.  long,  iibout  1  cm.  wide, 
very  unequally  bilobed  at  the  apex.  Flowers  3,  paie  straw -yellow,  green- 
ish tinged,  J eaf -opposed.  Pedicels  elongated,  1  cm.  long,  very  slender. 
Lateral  sepal  obtong-lanceolate,  subacute,  11  mm.  long,  7  mm.  wide  at  base. 
Upper  sepal  oblong-laneeolate,  11  mm.  long,  3.5  mm.  wide,  subobtusc. 
Petals  oblong,  obtuse,  8-9  mm.  long,  about  3  mm.  wide.  Ijabellum  i) 
mm.  long,  with  several  raised,  longitudinal  nerves,  3-lobcil,  cuiieate  at 
base;  lateral  lobes  comparatively  small,  triangular,  acute  or  subobtusc, 
1  mm.  long,  0.76  mm.  wide  at  base;  middle  IoIh;  siiborbicidar,  3.5  mm. 
long,  3.75  mm.  wide;  from  the  tip  of  the  lateral  lobes  to  the  base  of  the 
labollum  5. .5  mm. 

Epipliyt«  on  trees  along  tlic  Alag  Rivtr,  Dec.  2,  IBOfi,  Merrill  (No.  5S4(I). 

Dendrobium    (g  Virgatae)    polytrichum  Ames   Oicliidacer,   fuse.   2    (1!)07] 

Epiphjte  in  liumid  forest  at  800  ft.  alt.  along  the  Alag  Rivpr,  flowers  white, 
flagrant,  Nov.  5,  100(1,  Hcrrill  (No.  5630). 

In  habit  similar  to  D.  seUfalium,  Ridl.,  having  siihulnte  leaves.  The  Dowers, 
however,  are  well  characterized  hj  the  3-lobed  Inbelluin  of  wliich  the  apical  lobe 
18  provideii  along  the  margin  with  an  elongati'iJ,  copious  fringe. 

t  LohPr  Gard.  Cliron.  ser.  3,  21:    309   (1S07), 

Stems  ramose,  graceful,  slender,  1.5-3  mm.  thick.  Loaves  linear- 
lanceolate,  0  em.  long,  9  mm.  wide  below  the  middle,  acuminate,  bilobed 
at  the  tip,  loljcs  acute.  Lateral  sepals  3  cm.  long,  G  mm.  wide.  LahelUim 
2.3  cm.  long,  9  mm.  wide  near  the  apex.  Similar  to  the  type  but  nuicli 
more  slender  and  graceful  throughout.  Distinguished  mainly  by  the 
more  slender  stems. 

Epiphyte  in  dense,  wet,  niosay  forest,  at  8,000  ft,  alt.  on  Mount  Halcon,  flowers 
odorless,  bluish  purple,  petals  white  at  base,  Nov.  20,  1006,  Merrill  (No.  6503) 
type,— At  0,500  ft.  alt.  on  Mount  Halcon,  flowers  puypliali,  June  15-27,  1006, 
M.  L.  Mcrritt  (No.  4438). 

Endemic  in  the  Philippine  Islamis. 

Dendrobium  sp. 

Two  plants  of  the  section  Aporum  without  flowers.     Indeterminable. 
Growing  on  fallen  trees  along  the  Baco  River,  April-May,  1006,  It.  C.  McGreyor 
(No.  288). 
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Dendrobium  sp. 

MaterinI  not  sufficit'iil.  for  cie: 

Epiphyte   at   5,000   ft.   alt.   ■ 
5577). 

Tlie  paucity  of  Dendtolium  species  in  tlie  collcctiinis  from  Mount  Halcon  and 
its  neiglibarltoofl  is  notctvortliy. 

ERIA  LindJ. 

Eria  aijridostachya  RpJdib.  f.  ex  Lindl.  Journ.  Linn.  Soc.  3:  48  (IS.^Q); 
liciclib.  f.  in  Seem.  Fl.  Vit.  301. 

Epipliyto  at  nbout  0,400  ft.  alt.  on  Mount  Hnlcon,  (lowerH  brown-purple,  odor- 
less, "Nov.  IS,  inOfl,  Merrill  (No.  5518). 

Phil ippinciL anil  Fiji  lalanda;  altio  iiscrilicd  to  Juvii  iiikI  tlio  Malay  Peniiiaiila. 
S'evenil  closely  allied  s]iecie«  aiT  likely  to  have  \nvn  eoiitiisnl  in  the  literiitnie  of 
distribution  under  the  name  B.  afiridnatnchya,  Lindley'g  plant  and  Keieheiibiioli'H 
Seemann  plant  agree, 

Eria   (g  Trlchotosia)   binabayensia  Ames  sp.  nov. 

Allicil  to  E  ohfjiiiitha  IlooK  f  Tlaiit-,  ratliGr  stout,  4-5  dm  Ull 
Stems  about  5  mm  in  diamotcr  Ix!a\oB  nlilong-Jam  eolatc,  tapunng 
{jrailiially  towaril  tlio  point,  about  1  dni  lonfj^  1—2  cm  wide,  rigid, 
t-(Hiaceoiis,  pube-'Cent  Inflorescence  loaf-opposed,  elotlied  witli  denize, 
iinnabar-red  tomuntuni  Brntts  about  1  tm  long  Hacemc  short,  3 
(.m  long,  probably  becoming  longer  as  the  flowers  develop  Lateral 
sepals  triangular-lanteolate,  <len8i.ly  tonientosc  externally.  1  cm  long 
about  8  mm  wide  at  base  Upper  sepal  oblong,  narrower  than  tlio 
laterals  Petals  lincar-spathnlato,  eiibobtuse,  7-8  5  mm  long,  3  mm 
wide  alio\e  the  middle  Labellnm  1  cm  long,  narrowlv  cuneatc  at  baFK, 
then  gradually  dilated  to  withm  3  mm  of  the  tip,  where  it  is  con- 
stricted and  about  4  mm  wide,  aho^e  the  constriction  it  le  again  dilated 
into  a  tran=i\ erselv  oblong,  6-7  mm   wide  plate,  disc  bicarinate 

Epiphyte  in  liumid  forest  along  the  Binabay  River,  flowers  nearly  flesh  enlori'd, 
the  nanow  petals  white,  labellum  «ith  yellow  purple  apots,  Nm.  3,  lOOQ,  ML-rnll 
(No  6861) 

It  l"  highly  probable  that  the  racemes  of  the  specimens  e\amire<i  had  not 
attained  their  full  length  when  collected  At  maturitj  they  most  likely  resemble 
the  racemes  of  such  eloseh  allied  species  as  E   lulpmit   F   ferox   and  E  letuttna 

Eria  <^  Hymeneria)  eompacta  Ames  sp  no\ 

Hoots  elongated,  much  branched  Pseudobulb'i  approximate,  elon 
gited  piriform,  about  5  cm  long,  about  1  cm  m  diameter  at  base, 
bifoliate  Leases  rigid,  conaet  out  o Wong  lanceolate  obtuse,  4  5-5  5  cm 
long  10-1-4  mm  wide  Inflore«cente  about  3  cm  long  Bratts  ovate 
lanceolate  S  mm  long,  about  3  mm  wide,  acute,  equaling  or  e\(.?eding 
the  peditels  of  the  flowers  I  ateral  sepals  triangular  lanceolate  acute,  6 
mm  long,  2  5  mm  wide  at  base     Upper  sepal  lanceolate,  slightly  broader 
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than  the  laterals.  Petals  lanceolate,  acute  or  suhaciite,  about  (!  mm.  long, 
S  mm.  wide,  3-iierved.  LabelJuni  ovate-lanceolate,  eubobtuBO,  cordate  at 
base,  4  mm.-  long,  1,75  mm.  wide  near  the  base. 

At  5,250  ft.  alt.  on  Mount  Halcon,  June  15-27,  100(1,  91.  L.  Merritt  (No.  4420). 

Tlie  type  conaiats  of  a  sinRie  apociiiien  and  is  unfortnnately  not  in  {(himI  condi- 
tion. The  flowers  are  not  veiy  iiumeroiia,  anil  tlic  only  raeiune  seen  may  not  bu 
wliollj  eliaraeteriBtic. 

Eria  cymbiformiB  J.  J.  Kiiiitl,  liee.  Tiav.  Hot.  Nc-iTlaticI,  1:  l.'id  iiUk  fiy. 
(I'J04). 

Epipliytc  in  ravine  forest  at  4,000  ft.  alt.  on  Moiiiit  Ilaleon,  Jluwera  vvUite, 
with  faint  odor,  Nov.  20,  1900,  Merrill  (No,  4S471, 

Sumatra. 

Eria   (|  Trichotosia)   halconensic  Amea  ap.  nov. 

Plant  comparatively  slender,  about  5  dm.  tall.  Stems  about  7  mm. 
in  diameter  near  the  base,  tapering  gradually  upwards.  Ijcaves  linear- 
lanceolate,  acuminate,  acnte,  pubescent,  about  1  dm.  long,  7-11  mm. 
wide.  Itacemes  leaf-opposed,  shorter  than  the  leaves,  about  5  cm.  long, 
somewhat  flexuoso,  densely  covered  with  reddish  yellow  hairs.  Bracts 
broadly  ovate  or  euborbicular,  4-(i  mm.  long,  hairy,  abruptly  aeuniinate. 
Lateral  sepals  triangular,  externally  hairy,  subacute,  7  mm.  long  about 
4  mm.  wide  at  base.  Upper  sepal  oblong,  externally  hairy.  Petals 
linear,  subspathulate,  tapering  to  a  subacute  or  subobtuse  apex,  C  mm. 
long,  1.5  mm.  wide.  Labellum  7  mm.  long,  linear-cuneate  at  the  baae, 
dilated  above,  then  constricted  within  3  mm.  of  the  tip,  3-lobed;  lateral 
lobes  minute,  obtuse,  formed  b>  the  constri  tion  mi  Idle  lobe  subquadrato, 
apiculate,  3-4  mm.  wide  disc  with  a  prommint  mni  nerve,  Mentum 
about  3  mm.  long. 

Epiphyte  on  exposed  ridge  at  4  500  ft  alt  on  Mo  int  Hal  on,  flowpr  pink- 
pnrple,  Nov.  19,  1906,  Merrill  (No  5  42)  — Teirestrial  on  banka  in  mossy  forest, 
at  6,000  ft.  alt.  on  Mount  Halcon  flower>i  pink  purpk  No  15,  1900,  MerriU 
(No.  5510)  type. 

This  is  a  rather  graceful  sptc  c    tie  ilen  ier    te  e(      es  attaining  9  lirn. 

in  length  and  less  than  1  cm.  in  tl  ekneas  at  base 

Eria  (g  Hyrneneria)   Hutchlnsonlarta  An  ps  ap   i   v 

Allied  to  E.  tenuifolhi  Kill  Rhi7omts  woodi  il  lut  .'J  mm.  in 
diameter.  Pseudobulbs  5  cra.-l  dm.  apart,  abbreviatetl,  1.5-;i  em.  long, 
clothed  with  searioiis  sheatlis,  leafy  at  the  summit.  Leaves  linear- 
laneeolate,  about  1  dm.  long,  about  8  mm.  wide,  acute,  tapering  gradually 
toward  both  ends.  Inflorescence  few-flowered,  about  G  cm.  long,  near 
the  summit  of  the  pseudobulbs.  Flowers  white  and  purple.  Peduncle, 
pedicels,  and  ovaries  covered  with  rufous  or  dark  yellowish  hairs. 
Bracts  lanceolate,  acute,  about  4  mm.  long,  about  1.5  mm.  wide. 
Lateral  sepals  triangular-lanceolate,  acute,  slightly  prolubeT'ant  anteriorly 
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at  base  near  the  apex  of  the  column  foot,  about  8  nini.  long,  3,5  mm. 
wide  near  the  middle,  broader  below.  Upper  sepal  lanceolate,  acute, 
about  9  mm.  long,  narrower  than  the  laterals.  Petals  h near-lanceolate, 
or  linear- oblong,  subobtuse,  3-nerve<l,  about  8  mm.  long,  2  mm.  wide 
near  the  middle.  Ijabellum  eeaJlose,  smooth,  5  mm.  long,  bapial  half 
with  tJie  sides  erect  (conduplieate  when  dry),  apical  half  oblong,  rounded 
at  the  apex,  3  mm.  wide. 

Terrestrial  in  mossy  ridge  [orest  at  7,000  ft.  alt.  on  Mount  Hatooii,  very 
abundant  Viut  only  one  plant  found  in  flower,  flowers  wliite,  baae  of  tube  purple 
within,  Nov.  16,  1906,  Merrdl  (No.  6514), 

Eria  (g  Convolutae)   Merrlllli  sp.  nov. 

Pseudobulbs  about  1  dm.  long,  very  stout,  compressed,  3  cm.  or  more 
in  diameter,  diphyllous  (sometimes  bearing  more  than  8  leaves) .  Ijeavcs 
oblong-lanceolate,  about  3  dm.  long  {up  to  fi  dm.),  4^7  em.  wide. 
Peduncle  comparatively  stout,  arising  from  near  the  summit  of  a  pseu- 
dobulb  {erect?  or  drooping?),  bearing  numerous  very  large,  nearly  white, 
somewhat  purple-tinged  flowers  in  a  dense,  elongated  raceme.  Raceme 
about  3  dm.  long.  Bracts  triangular-lanceolate,  acute,  1,5-'<J  cm.  long, 
about  4  mm.  wide  at  base.  Ovary  very  strongly  winged,  distantly 
resembling  an  auger  on  account  of  the  spiral  turnings  of  the  wings. 
Lateral  sepals  1.5  cm.  long,  linear-falcat«,  tapering  to  an  acute  apex 
from  a  C  mm.  broad  base.  Upper  sepal  linear,  l.i)  cm.  long,  3  mm 
wide,  tapering  gradually  to  an  obtuse  tip.  Petals  similar  to  the  lateral 
sepals,  1.6  em.  long,  about  -i  nun,  wide  at  base,  Labollum  11-11.5 
long,  3-lobed ;  lateral  lobes  comparatively  small,  curved,  about  1 
long,  1  mm.  wide,  obtuse,  6.5  mm.  from  the  base  of  the  labellum; 
middle  lobe  7  mm.  long,  2.5  mm.  wide,  oblong,  acute.  Through  the 
disc  of  the  labellum  extend  5  prominent  nerves  or  earinfe. 

Epiphyte  at  1,250  ft.  alt.  along  the  Alag  River,  flowers  very  fragrant,  with 
odor  of  die  swamp  Habenaria  of  the  eastern  United  States,  Nov.  12.  1907,  Merritl 
(No.  5519). 

This  robust  Kria  is  allied  closely  to  E.  ragosa  Lindl.,  E,  atriolata  Reielib.  f., 
K.  fragratis  Keichb.  f.,  and  E.  coohleata  Lindl.  The  strongly  developed,  spirally 
twisted  wings  of  the  ovary  are  very  curious  and  quite  distinctive  of  this  species 
and  B,  cochleata. 

Eria   (§  Hymeneria)    Merrlttii  Ames  sp.  nov. 

Pseudobulbs  rather  stout,  cylindrical  from  a  stout  rhizome,  7-10  cm. 
long,  about  5  mm.  thick,  3-3-leaved  at  the  summit.  Leaves  linear- 
lanceolate,  about  13  cm.  long,  about  1.5  cm.  wide,  acuminate,  acute. 
Peduncle  short,  about  4  em.  long,  breaking  forth  from  the  upper  part 
of  the  pseudobulbs.  Bracts  lanceolate,  acute.  Flowers  white.  Lateral 
sepals  linear-lanceolate,  acute,  about  6-7  mm.  long,  1.5  mm.  wide  at 
base.     Upper  sepal  linear-lanceolate,  about  equal  to  the  laterals.     Petals 
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narrowly  lanceolate,  acute,  about  ti.5  mm,  long,  1.5  mm.  wide,  3-nervod, 
acute.  Labellum  lanceolate,  ecallose,  smooth,  4  mm.  long,  1,5  mm.  wide 
at  base. 

At  3,950  ft.  alt.  on  Mount  Halcon,  June  15-27,  IBOO,  M.  L.  Merritt  (No. 
4357). 

Unfortunately  tlie  material  on  wliieh  the  above  descri[itiini  is  based  is  not  in 
good  condition. 

Eria  vulplna  Retclib.  f.  Bonpl.  3:   222   (1855), 

Epiphyte  in  forest  at  2,:iOO  ft.  alt.  on  Mount  Halcoii,  flowurs  purpljsli,  bracts 
yellowish  red,  Nov,  10,  l!)00,  MerriU   (No.  5501). 

Endemic  in  the  Philippines.  Originally  collected  by  H.  Cuming  on  the  island 
of  Bohol. 

Eria   (I  Hymeneria)  Woodiana  Ames  ep.  nov. 

Alliod  to  E.  ovata  liincil.  Stems  about  18  eiu.  long,  leafy  at  the 
summit,  closely  sheathed.  Leaves  oblong-lanceolate,  up  to  3  dm.  long, 
3-4.5  em,  wide,  acute.  Inflorescence  racemose,  much  shorter  than  th^ 
leaves.  Flowers  pale  yellow.  Peduncles  aliout  1  dm,  long,  floriferouH 
nearly  to  the  base,  breaking  forth  from  the  leafy  summit  of  the  pseu- 
dobuibs.  Bracts  liguiate,  acute,  about  5  mm.  long.  Lateral  sepals  oblong- 
lanceolate,  acute,  B  mm.  long,  3  mm.  wide.  Upiior  sepal  narrowly  lanceo- 
late, G,5  mm.  long.  Petals  narrowly  lanceolate,  subacute,  6,5  mm,  long, 
1.5  mm.  wide  Labellum  3-nerved,  about  4  mm.  long,  orbicular  at  base, 
contracted  at  about  the  middle  into  the  oblong,  obtuse,  apical  half, 
monocallose  at  base  in  front  of  the  claw. 

Epiphyte  in  ridge  forest  at  3,000  ft.  alt.  on  Jlount  Hahton,  No.  10,  1906, 
Merrill  (No,  5490). 

PHREATIA  Liiidl, 

Phreatia  sulcata  (Bl,)  J,  J,  Smitli  Orch.  Java  505  (1905).— Oendrolirium 
sulcatum  Bl.  Bijdr.  347   (1825).~Br!o  sulcata  Lindl,  Orch.  P!.  69   (1830). 

Epiphyte  in  ridge  forest  at  6,000  ft.  alt.  on  Mount  Halcon,  flowers  white,  with 
faint  odor,  Nov.  15,  1B06,  Merrill   (No,  5765), 

Java  and  Sumatra. 

Phreatia  prorepens  Reichh.  f.  Otia  Bot.  Hamb.  54   (1878). 

Epiphyte  in  ridge  forest  at  about  6,800  ft.  alt,  on  Mount  Halcon,  flowers  white, 
fragrant,  Nov.  15,  1906,  Merrill  (Nos.  5758,  5814,  0100). 

This  very  rare  species  was  originally  collected  by  the  expedition  conunanded 
by  Captain  WiVcet  which  visit«d  the  Philippines  between  the  years  1838  and 
1842.-  One  of  the  specimens  collected  by  this  expedition  is  preserved  in  the  Gray 
Herbarium  and  bears  the  name  Eria  (Phrealia)  prorepens  in  H.  G.  Beichetibaeh's 
hand.  The  material  on  which  my  determination  is  based  agrees  with  this  speci- 
men in  essential  details. 

Endemic  in  the  Philippines. 
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BULBOPHYLLUM  lliouars. 
Bulbophyllum  adenopetafum  Lindl    Bot   Keg    1842   Misc   p    86 

kpiihjte  at  iSW  ft  alt  on  Mount  Haleon  flowers  odorless  lienrh  white 
ahglith  straw  eoloi  d   No\    10   1906   Merrtil  (No   5084) 

11  e  pef  lis  of  ti  e  Bpetimens  oollected  liy  Mr  McrrxU  are  rather  lanceolate  an  I 
acute  than  spathulate  as  m  Ltndley  s  colored  akitch  of  the  Singapore  plants  on 
which  i*  based  the  description  of  B  adenopetalum  Tile  Mount  Haleon  specimens 
igree  ver\  well  in  habit  with  Cvmtnq  3  I'lulippinc  specimens  m  Lindtey  s  Her 
barium  determined  as  B  odeHopeivlum  by  Lmdley  Unfortunately  I  have  n 
leewrd  of  the  shape  of  the  petaK  of  Lindtey  s  si)ecimenB  aside  from  a  copy  of  hio 
Irawmg  of  the  Singaiwie  plant  which  he  received  from  Messrs  Loddiges  m  1842 
this  drawing  ihowa  a  llower  very  ainnlnr  to  that  of  the  spcpimens  in  question 
if  the  petals  arn  excepted  Notwithstanding  tl  e  diserepancv  tliat  exists  between 
tie  petals  of  ImdUj/s  drawing  and  the  Mount  Hale  n  plant  I  reftr  the  materia! 
collected  by  Mr  Mernll  to  B   adenopelalum 

B  adrnopttalum  I  elongs  to  a  section  of  llulbophyUum  which  appears  to  be 
(iry  well  represented  in  the  Philippines  mainlv  charactenzed  I5  the  absence 
of  well  developed  paeudobulbs  Tins  section  ib  in  great  need  of  careful  study 
ind  reiiaion      1r>  it  belongs  H    datypetalum  It  Ife 

Singiip>r(>  and  tl  e  Philip[.ines 

Bulbophyllum  <<>  Monanthaparva)  alagense  \\  ls  h[  iiov 
Rhi7ome  creeping  'sknder  P-.PudohalM  approxiimto  to  each  other 
or  sometimea  i  I. m  apart  p^nforni  4^6  mm  long  narrotttd  abo\e  3-4 
mm  in  diameter  it  base  Ijeaves  o\ati  apiculato  1  3-3  cm  long  4-9 
mm  witlt  Apicule  0  75  mm  long  aw  n  hke  &capc  very  blender 
filiform,  eT£ceeding  the  pseudobulbs  8-11  mm  long  ah(.ath(.d  at  base 
by  a  tubular  truncate  1-2  mm  long  bract  Flower  solitary  pale  vellow 
nearly  white  Pedicel  slender  graceful  subtended  by  a  loose,  tubular 
jbliquely  truncate  apieulate,  9  mm  long  bra«t  which  is  dilated  above 
Sepal's  triangular  lanceolate  5-7  mm  long  eaudate  tipped,  the  tails 
ibout  4  mm  long  Petals  minute  about  3  mm  long  spathulate,  acute 
Labellum  about  1  5  mm  long  strongly  curved  3  lobed  lateral  lobes 
eieet  half  round  when  spread  out  forming  an  orbicular  plate,  1  mm 
long  1  ram  wide  middle  lobe  flesh>  oblong  obtuse  about  1  mm  long 
Column  minute  with  blunt  wing« 

On  mosay  branches  o\erhanging  the  water  along  the  Alag  Riitr  at  1  2a0  ft 
alt    Nov    12    1906   Memll  (No   5494) 

Bulbophyllum  dasypetalum  Rolfe  m  ^.nies  OrUiidu-e^  fa-c  1  \  Dt  ailh  fij 
(1)05) 

bpiphvte  at  3  5'iO  ft  alt  on  Mount  Haleon  flowers  odorless  pale  lellow  No> 
10  lOOe  Merrill  (No  5640)  —Same  locality  Niv  15  1900  Mernll  (No  0128)  — 
Same  locality  on  exposed  ridge  at  4  100  ft   alt    Nov   14   1906,  if  em  i  I  (Xo   6il9) 

Type  from  Mount  Mariveles,  Province  of  Bataan,  Luzon. 
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ButbophyPIum    (g  Monanthaparva)    halconense  Ames  sp.  nov. 

Rhizome  thread-like,  less  than  1  mm.  thick,  Pseudobulbs  1-3  cm. 
apart,  round-pyriform  when  mature,  rugose  when  dry,  about  5  mm. 
long,  about  4  mm.  in  diameter  at  base.  Leaves  narrowly  elliptic-oblong, 
very  fleshy  (not  apiculate),  1.5-2.5  cm.  long,  4-G  ram.  iviOo,  acute,  con- 
tracted into  a  very  slender  petiole.  Scape  exceeding  the  pseudobulbe, 
filiform,  1.5-3  cm.  long,  sheathed  at  base.  Flower  solitary,  relatively 
large.  Pedicel  filiform,  subtended  by  a  tubular,  obliquely  truncate,  apic- 
ulate bract  dilated  at  its  mouth.  Lateral  sepals  narrowly  lanceolate, 
caudate-tipped,  12-14  mm.  long,  about  3  mm,  wide  near  the  base.  Upper 
sepal  similar  to  the  laterals,  13—14  mm.  long,  caudate-tipped.  Petals 
ovate,  acute.  5  mm.  long,  2  5  mm.  wide.  Labellum  lanceolate  from  a 
cordate  base,  acute,  dilated  at  the  middle,  3.5-4  mm.  long,  2  mm.  wide. 
(From  dried  speeimente  it  appears  to  have  been  strongly  convex  in  \ih:) 
Column  short  with  a  minute  tooth  in  front  at  about  the  middle. 

On  trees  in  ricige  forest,  flowers  dark  purple,  at  4.500  ft.  alt.  on  Mount  Hal- 
con.  Nov.  16,  1906,  Merrill  (No.  5832).  On  the  same  sheet  with  the  type  is 
a  small  sjiecies  of  the  Munontliaparva  spction  ivitli  ijiiich  smaller  flowers  and 
shorter  scapes. 

Bulbophyllum   (§  Racemosae)   Merrittii  Ames  ip.  nov. 

Near  B.  cyUndraceum  Lindl.  Roots  copious.  Hhizomf  creeping. 
Pseudobulbs  small,  about  1  cm.  long,  about  5  mm.  thick,  when  mature 
surrounded  by  the  elongated  fibrous  remains  of  sheathing  bracts.  Leaves 
coriaceous,  7-16  cm.  long,  S-3.2  cm.  wide,  rounded  at  the  tip,  gradually 
tapering  into  the  comparatively  slender,  about  3  cm.  long  petiole.  Scape 
slender,  exceeding  the  leaves,  provided  with  several  distant,  closely  ap- 
pressed  bracts.  Bracts  of  the  inflorescence  minute,  triangular,  1  mm. 
long,  acute.  Flowers  in  a  dense,  slender,  4-5  cm.  long  raceme.  Lateral 
sepals  strongly  defJexed,  ovate- falcate,  subohtuse,  3-nerved,  2.5-3  mm. 
long,  1.25  mm.  wide  near  the  middle.  UpjHjr  sepal  ovate-lanceolate, 
aubobtuse,  2.76-3  mm.  long,  about  1.5  mm.  wide  at  base.  Petals  oblong, 
obtuse,  1-nerved,  1.5  mm.  long,  0.75  mm.  wide.  Labellum  lingulato, 
1.5  mm.  long,  1  mm.  wide,  rounded-obtuse  at  the  tip,  very  fleshy  with 
two  callus-like  thickenings  at  base.     Column  minute. 

At  1,475  ft.  alt.  on  Mount  Halcon,  June  15-27,  1906,  M.  L   MerHtt  (No   433S). 

Bulbophyllum    (S  Monanthaparva)    mindorense  Ames  ap.  nov. 

Rhizome  inconspicuous,  concealed  by  the  depretsed,  3^  mm.  long 
pseudobulbs,  which  fonn  a  continuous,  sometimes  branching  chain, 
which  is  closely  appressed  to  the  bark  of  trees  on  which  the  species  is 
epiphytic.  Ijeaves  lanceolate,  acute,  (t-8  mm.  long,  up  to  3  mmrwide, 
shortly  petiolate.  Scapes  filiform,  up  to  4  cm.  long.  Flower  with  a 
very  long  pedicel,   apparently  wihout  a   subtending  bract,  the  pedicel 
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being  fully  5  mm.  long.  Floral  bract  tubular,  abliqiiely  truncate.  Flower 
straw-yellow,  relatively  large.  I^ateral  sepals  narrowly  lanceolate,  acnt«, 
3-nervei3,  8  mm.  long,  2  mm.  wide  below  the  middle,  margin  minutely 
ciliolate.  Upper  sepal  similar  to  the  laterals,  about  equally  long.  Petals 
linear-oblong,  subspathulate,  acute,  l-nervcd,^  mm.  long,  about  0.75  mm. 
wide.  Labcllum  linear-lanceolate,  3.5  ram.  long,  about  1  mm.  wide. 
Column  1  mm.  long,  with  a  tooth  or  protuberance  in  front  near  the  base 
or  below  the  middle. 

Epiphyte  in  deep  shaded  ravine  nt  3,000  ft.  alt,  on  Mount  Hnlcnn,  Nov.  27, 
1006,  Merrill  (No.  5796). 

Pseudobulbs  as  in  B.  cernuum  (Bl.)  Lindl. 


Butbophyllum   (S  Monanthaparva)   pleurothailoldes  Ames  sp.  nov. 

Rhizomt  ob'JLure  I'soudobulbs  i  mm  Song  much  depressed,  forming 
a  clia.in  LtdMs  about  1  tm  long  i-i  mm  «idc,  oblanceolate  to  spath- 
ulati,  obtuse  nnnuttly  apiculatc  contracted  btlow  into  a  slender  petiole, 
bcapes  fihform,  elongated  e\*,co(ling  the  Icavefi,  3  cm.  long,  with  scarious 
sheaths  at  base  and  with  a  tubular  obhquelj  truncate  bract  subtending 
the  solitary,  minute,  brownish-jeilow  flower  Lateral  sepals  lanceolate, 
aiute  about  4  mm  long,  3  5  mm  wide  3-nerTod  Upper  sepal  similar 
and  equal  to  the  laterals  Petals  lanceolate  3  mm  long,  O.TS  mm.  wide. 
Labcllum  lantiolate  lordatc,  obtuse,  or  subaagittate,  3  mm.  long,  1  mm. 
wide  at  base,  about  0  5  mm   wide  near  the  tip     Column  1  mm.  long. 

On  niO'*ay  trunks  of  treis  at  4 'lOO  ft  alt  on  Mount  Halcmi,  Nov.  14,  1908, 
««TT1»   (No    iiUH) 

In  liabit  allied  to  B  cernuum  |B1  )  Lindl  but  with  very  different  leavet. 
The  general  a-'peet  ot  the  plant  when  in  flower  reeallfl  some  species  of  Pleuro- 
thallis 

Bulbophyltum  vagana  Ames  and  Rolfe  Orchidaoeae   faac.  2  (1907)   ined. 
Epiphjte  on  moas\  tree  trunks  in  ridgp  forest  nt  6  500  ft.  alt.  on  Mount  Hal- 
ton    flowers  oiorles'i    ■stiaiv  i  lored    ^o^    21    1906    Mftritl   (No.  6217). 
Endemii-  in  the  Philippinea 

Bulbophyllum  vagans  tar   anguatun  Ames  var  nov 

Differs  from  the  tvpe  m  iti  linear  lanceolate,  acuminate,  acute,  9-13 
cm  long,  1  1  5  tm   wide  leaies 

Epiphyte  in  mostly  forest  on  tree  trunks  at  650  ft  alt.  on  Mount  Halcon, 
flowers  greenish  J ellow    hoi    21    1906    Jfemli  (No    fi21S). 

This  variety  is  very  remarkable  in  that  it  agrees  with  B.  vagans  in  all  respeota 
except  foliage  The  leaves  of  B  vagans  are  oblong  o\afe,  abruptly  rounded  at 
base  and  aubobtlise   4  7  cm    long   3  cm    wide 

Bulbophyllum  np 

M21l50ft   alt   on  Mount  Halcon  June  I  ^  27    1906   M.  L.  Merrilt  (No.  4360). 
A  single  s[  ecimen  insudicient  for  de-icription 
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Bulete,  Baco  Rivej-,  flowers  yellowish,  April-May,  1905,  R.  V.  Mc(Jri:gor  (No. 
329). 

A  single  specimen  found  on  a  fallen  tree  trunk. 

Bulbophyllum  sp. 

Epipliyte  on  exposed  ridge  ^t  4,500  ft.  alt,  on  Mount  Haleon,  Nov.  14,  190G, 
Merrill   (No.  5833). 

A  single  specimen  insufficient  for  description. 

THELASIS  Bl. 

ThelaiiB  carlnata  Bl.  Bijdr.  SSG  (1826). 

Epiphyte  in  humid  forest  at  500  ft.  alt.  along  the  Alag  River,  flowers  odorless, 
brownish,  except  white  tips  of  petals,  Nov.  7,  1008,  Merrill  (No.  5670). 
Java,  Sumatra  and  Borneo. 

PHALAENOPSIS  Bl. 

Phalaenopsis  Aphrodite  Reichb.  f.  Hamb.  Gartenz.  18:    35  (lSn2). 

Epiphyte  4n  forest  at  300  ft.  alt,  along  the  Alag  River,  flower  odorless,  pure 
white,  except  fctr  the  purple- striped  and  spotted  labellnm,  Dec.  3,  1!)0C,  Mi^rrill 
(No.  5845). 

Very  nearly  allied  to,  if  not  merely  a  form  of,  /'.  ainnliile,  B). 

Philippines  and  Formosa, 

SARCANTHUS  I.indl. 
75arcanthus  strlolatuB  Rciulib.  f.  Card.  Cliron.  n.  a.  18:   108  (1882). 
On   large  bowlders  in  Alag  River,  at  500  ft.   alt.,  flowers  greenish,  labelhmi 
white,  turning  yellowish,  Nov.  Q,  1000,  Merrill  (No,  5.^17). 
Endemic  in  the  Philippines. 

SACCOLABIUM  Bl. 

TSaccolablum  comprcBSum  Lindl.  Bot   Reg   1840,  misc    p   ft 

Epiphyte  in  moaay  forest  at  0,000  ft  lit  on  Mount  llalion,  No*  18,  1000, 
Merrill  (No,  6564). 

Although  the  material  on  which  the  above  deterroinatKHi  is  baseil  is  in  fruit, 
it  agrees  well  with  S.  compressum  Lindl   in  habit  and  general  aspeet 

Endemic  in  the  Philippines. 

ANGRAECUM  Thouars. 

Angraecum  philipprnense  Ames  sp.  nov. 

Plants  3-6  cm.  high.  Roots  very  fleshy.  Leaves  elUptie-oblong, 
obtuse,' S-5. 5  cm.  long,  0.6-1.4  em.  wide,  on  contracted  stems.  Peduncles 
fleshy,  stout,  conspicuously  winged,  few-flowered,  about  4  cm.  long. 
Bracte  rigid,  fleshy,  5  mm.  long,  conduplicate,  triangular,  acute.  Pedicels 
elongated,'  about  3.5  em,  long,  including  the  ovary.  Flowers  large,  white, 
odorless.  Lateral  sepals  elliptic,  rounded  and  very  obtuse  at  the  apex, 
about  3.2  em.  iong,  about  1.5  cm.  wide.  Upper  sepal  similar  to  the 
petals,  cuneate  at  base,  about  2.2  cm,  long,  14-15  mm,  wide.     Petals 
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broadly  spathiilate,  about  2.2  cm.  long,  1.3  cm.  wide,  very  obtuBe. 
Labellum  3-lob«l;  middle  lobe  oblong,  rounded  at  the  tip,  9  mm.  long, 
about  7.5  mm,  wide;  lateral  lobos  somewhat  similar  to  the  middle  lobe, 
but  shorter,  4-5  mm.  long,  (1.5  mm.  wide  at  base.  Spur  slender,  3.5 
cm,  long.     Column  about  7  miTi.  long,  rather  stout. 

Epiphyte  at  about  2,500  ft.  alt.  an  forestpil  slopes  of  Mount  Hsicon,  Nov.  BS, 
IflOfi,  UlAnn  (No.  .5098). 

THRIXSPERMUM  T.oiir. 

ThriKspermum  McGregorii  Ames  sp.  nov. 

Stem  about  5  mm.  in  diameisr.  Iieavos  oblong,  falcate,  acute  or  sub- 
acute, about  12  cm.  long,  about  \.B  cm.  wide.  Scapes  very  slender, 
almost  filiform  shortir  than  the  leaves,  about  (i  em.  long,  naked,  bearing 
a  short  ractme  of  minute  flowers.  Floral  bracts  minute,  triangular, 
acute  Tjattral  ''epali  ovate  subacute,  1.5  mm.  long,  less  than  1  mm. 
wide  mar  the  middle  TTpper  sepal  strongly  coneave,  narrower  than  the 
laterals  1 5  mm  long  Petals  somewhat  obiancoolato  or  spathulate, 
obtuse  alighth  exceeding  1  mm.  in  length,  0.5  mm.  wide.  Lahellum 
about  1  mm  long  3  lobed  lateral  lobes  semi-rotund,  erect,  0.5  mm. 
long  and  about  0  5  mm  i\ide;  middle  lobe  with  a  minute  lobule  on  each 
side,  one  in  front  of  i.ach  lateral  lobe,  otherwise  fleshy,  minute,  blunt. 
Flower'^  when  spriad  out  T  mm.  across. 

Growing  on  fallen  tree  near  Balete,  Baeo  River,  April  23,  11)05,  R.  C.  McGregor 
(No.  288) 

Till?  la  a.  ieT>  small  floner  d  species  of  a  most  puzzling  group,  cloiiely  allied  to 
Dendrocolli  ZoUmgen  Reic)  1    f 

Thnxspermum  Bp 

ninabay  River    Noi      IIOP    Verrill   (No.  UrtMl).     A  single  specimen. 
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By  V.  F.  Brothebus. 
{H fining fors,  Finland.) 


The  mosses  below  enumerated  were  collected  by  J'Jlmer  D.  Merrill  in 
his  ascent  of  Mount  Haleon,  Mindoro,  in  November,  190r),  Thirty-one 
species  are  represented  in  the  collection,  of  which  four  are  described  as 
new. 

SFHAGNALES. 

Sphagnum  Junghuhnianum  Doz.  et  Molk. 

In  open  heatlia  at  2,400  m.  alt.  (No.  57071,  aterile  specimen*. 

Area;   Kliasia,  Sikkim,  Java,  Celebes,  Batjan  and  the  PhilippincB. 

Sphagnum  eerlceum  0.  Milll. 

On  tlifTs  in  forests  at  1,S70  m,  alt.  (No.  6161  ex  p,|,  sterile  Bpeeimena. 

Area;   .Java,  Siiniatrn. 

BBYALES. 
DIORANACEiE. 

Dicranoloma  Blumel   (Nees)   Ren. 

On  trees,  forested  ridgea  at  1,800  m.  alt.   (No.  (1192  ex  p.|,  aterile. 

Area;   Ceylon,  Java,  Luzon  and  New  Guinea. 

Pilopogon  Blumei    (Doz.  et  Molk.)   Broth. 

Terrestrial  in  open  heaths  at  2,400  m.  alt.  (No.  0111 ). 

Area;   British  India  and  Ceylon  to  Japan,  Luzon,  Malaya  and  Polynesia. 

LEUCOBRYACEJ-1 

Leucobryum  subsanctum  Smth.  n.  sp. 

Dioicum;  rohustutn,  capspitosum,  caespitibus  laxis,  albracentibus,  niti- 
diusculis;  caulis  usque  ad  6  cm.  altus  dense  foliosus,  simplex  vei  fnrcatus ; 
folia  sicca  laxe  imbricata,  humida  eecto-patentia,  hand  subsecunda,  e 
basi  ovali,  valde  concava  ovatorlaneeolata,  aeutissima  vel  apiculo  termi- 
nata,  5-6  mm.  longa,  basi  circ.  1.7  mm.  lata,  doreo  laevia,  marginibns 
supeme  late  involutis,  integerrimis,  limbo  infeme  3^  seriato,  supeme 
sensim  angustiore,  cellulis  alaribua  nuraerosis,  lamina  bistratosa;  bractae 
perichaetii  minutae,  internac  e  basi  ohlonga,  vaginante  subito  lanceolato- 
subulatae;  seta  circ,   1.5  cm.  alta,  tennissima,  sicca  flexiiosula,  nibra, 
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apice  leviter  scabriuscula ;  theca  orecta,  minuta,  brevitor  oblonga,  stru- 
mulosa,  sicca  indietincte  plicatwla,  nitidiiiscula,  fnaeiflula;  operculum  e 
basi  conica  subulatum;  calyptra  cueiillata,  trifitla, 

Luzon,  Province  of  Bataan,  summit  of  Mount  Mariveies  |Noa.  3540,  3549 
Merrill)  on  trees.  Mindobo,  Mount  Halcon,  on  prostrate  logs  at  1,350  m.  alt. 
(No.  6208  ex  p.)  ;  on  cliffs  at  1,970  m.  alt.   (No.  6101  ex  p.). 

Species  ob  folia  ccllulis  alaribus  numerosis  praedita  cum  L.  anacto 
(Brid.)  Hamp.  comparaiida,  sod  foliis  erectis,  acutissimia,  dorso  leavi- 
bus  nee  non  thcca  ereeta,  liaud  areuata  calyptraque  trifida  optime  diversa. 

Leucobryum  sanctum   (Brid.)  Hamp. 

On  logH  along  the  Binabaj  River,  180  to  240  ni.  alt.  (Nos.  5636,  5601). 

Area;   Nepal,  Malacca,  Malaya,  Philippines  and  Polynesia. 

Schizomltrium  aplculatum  Doz.  et  Molk. 
On  trees  at  1,800  m.  alt.  (No.  6102  ex  p.). 
Area:  Java,  Sumatra,  Borneo. 


Leucophancs  candldum    IHornseh.)    Lindb, 

On  lioivldpra  along  the  Alas  River  at  150  m.  alt.   |No.  5032). 

Area:   Ceylon,  Mnlaeca,  Malaya,  New  Guinea  and  Sajnoa. 

ORTHOTEIOHAOE-gQ. 

Macromitrium  faccicuiare  Mett. 

On  trees  at  1,300  m.  alt.   (No.  5709). 

Area:  Ceylon  and  Java. 

Macromitrium  Relnwardtl)  i^chw. 

On  branches  of  trees,  exposed  ridges  at  2,360  m.  alt.  (No.  0198). 

Area:  Java,  Borneo,  Celel>es,  Luzon,  Tasmania  and  Tahiti. 

Macromitrium  (Goniostoma)  mindorense  Broth,  n.  sp. 

Dioiciim.  robustum,  caespitosum,  caespitibus  densiusculis,  rufescenti- 
bus,  nitidis;  caidis  eloiigatus,  repens,  per  totam  longitudinem  fusco- 
radiculosus,  densiusciila  ramosus,  ramis  erectis,  strictts,  vix  ultra  1.5  cm. 
longis,  dense  folioeis,  obtusis;  folia  ramea  sicca  laxc  adpressa,  apice 
patentia,  flexuosulo  iiumida  horrida  recur vo-patula,  carinato-convaca,  e 
basi  oblongo-ovali  plicata  lanceolato-subulata,  aristata,  circ.  0.5  mm. 
longa,  basi  circ.  1  miii.  lata,  marginibus  erectis,  subintogris  vel  superne 
minutissjme  denticulatis,  nervo  rufesceiit«,  in  aristam  terniam,  hyalinam 
excedente,  ccllulis  pellucidis  rhombeis,  incrassatis,  lumine  anguste  elllp- 
tico,  basilaribus  elongatis,  lumine  angustissimo,  papillis  altis  praeditis; 
hractae  perickaetii  foliis  subsimiles,  nervo  longius  excedente,  ccllulis  om- 
nibus elongatis;  seta,  vix  iiltra  1  cm.  alta,  tenuissima,  sicca  dextrorsum 
torta,  fuecescenti-tubra,  scaborula;  theca  erects,  ovalis,  microstoma  ore 
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plieatula,  fiisccsconti -rubra,  laevissima;  peristomium  simplex;  exostomii 
denies  brevissimi,  albidi,  tnmeati,  valde  papillosi.     Caetera  ignota. 

On  trees,  2,000  to  2,360  m.  alt.  (Nos.  5559,  6105). 

Species  pulcherrima,  M.  cuspidato  Hamp.  habitu  siinilis,  sed  notis 
supra  allatis  longe  diversa. 

Maeromltrium  Blumei  ]^e«E<. 

In  esposed  ridge-tliieketH  nt  2,640  m.  alt.  (No.  flS05). 

Arpa:   Suniatiii,  Java,  Borneo,  CpIpIips  and  IjiiKor. 

MNIAOEiE. 

Mnium  rostratum  Seliard. 
fM  rockH  in  fore.'.ts  at  1820  m.  alt.  (No,  5740), 

Area:  Widely  distributed  throughout  the  tempera!*,  tropical  and  subtropical 
parts  of  tlie  World. 

RHIZOOONIACE^S. 

Rhizogonlum  splnlforme  (L.)  Brucli. 
On  trees  in  forests  noo  to  ],0(I0  m.  alt.   (Nos.  5534,  5601). 
Aiea:   Widely  diatiibuted  thi'oughout  the  tropical  and  siilitropieal  regions  of 
the  World. 

POLYTRIOHACE^.. 

Pogonatum  macrophyllum  Doz.  et  Molk. 
Terrestrial  in  forests  at  1,820  m,  alt.  (No.  57(11). 
Area:   Sumatra,  Java,  Batjan  and  Mindanao. 

SPIBIDENTACE^':. 

Splrldens  Relnwardtil  Nees. 

On  trees  at  l,.1tlO  m.  alt.   (No.  5763). 

Area :   Java,  Celebes,  Tidor,  Batjan,  Mindanao,  Luzon  and  New  Guinea. 

NECKERACE.^.. 

Pterobryella  Pongifrons  (C.  Moll.)  C.  Mlill. 
On  trees  in  forests  at  1,820  m.  alt.   (No.  0183). 

ENTODONTACE^']. 

Symphyodon  Merrllll)  Brotli.  n.  ep. 

Dioicus;  robuatiuscyluB,  mollis,  lutescens,  nitidus;  cvalis  primarius 
filiformis,  reppns,  secundarius  2-3  em,  altus  deneiuseula  foliosus,  comp- 
lanatulus,  obtusus  vel  sensim  subflagelliformiter  atteniiatMS,  pinnatira 
ramosus,  ramis  patentibus,  brevibus,  etrictis,  obtusis;  folia  erecto-patentia, 
eoncava,  oblonga,  breviter  acuminata,  acuta,  marginibua  erectis,  inaequa- 
liter  serrulatis,  nervis  binis,  luteis,  brevibus,  iiia«qualibus,  cellulis  ang- 
ustissimis,  sublaevibus,  basilaribue  infimis  abbreviatis;  hracteae  peri- 
chaetii  erectae,  intemae  e  hasi  oblonga,  vaginante  lanceoIato-Bubulatae, 
.liupGrne  serrulatae;  seta  usque  ad  3  em.  alta,  flexuosula,  rubra,  infeme 
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laevis  supeme  scabemma  thera  erecta,  oblongo-elliptica,  fuseescenti- 
rubra  dense  spinulosa  annulus  angustus;  perisiomium  duplex;  exostomii 
dentea  laiiLeolato  subiilati  lutei  inmutissime  papillosi,  lam^llati;  endos- 
tomtum  sordide  lutescens  mmutissime  papillosum,  corona  basilaris  hu- 
milia  procesBus  breves  angusti  cannati ;  spori  0.012-0,015  mm.,  minvi- 
ti-isime  papillosi,  operculum  e  b'lsi  conica  recte  subulatum.  Calyptra 
ignota. 

On  trees  at  1,800  m.  alt.   (No,  6103). 

Speeies  S.  Perottelii  Mont,  affinia. 

RHAOOPILAGEJ^.. 

Rhacopffum  apectabile  Reinw.  et  Hornxch. 

On  wet  rocks  along  the  Alag  River  at  180  m.  alt.   (No.  5041). 

Area:   Sumatra,  Java,  Mindanao,  Neiv  fiuinea  and  Polynesia. 

LESKEACEil':. 

Thuldlum  plumulosum   (Doz.  et  Molk.]  Bryol.  jav. 

On  sliaded  rocks  along  tlie  Alag  River  at  00  m.  alt.  ( No.  5689  ] . 

Area:   Ceylon,  Malaya,  Philippines,  New  Gninea  and  Polynesia. 

SEMATOPHYLLACEA'3. 

Warburglella  cupressinoides  C.  MiilL 

On  trees  at  1,820  in.  alt.   (Noa.  559fi  and  6192  ex  p.|. 

Area:  Mindanao. 

TrIchoBteleum  hamatum    (Doz.  et  Molk.)   Jaeg. 

(No.  553S  ex  p.). 

Area:   Malaya,  Mindanao  and  Polynesia. 

Sematophyllum  subulatum   (Hamp.)  Jaeg. 

(No.  6536  ex  p.),  sterile. 

Area:  Sumatra,  Java,  Celebes,  Luzon  and  Mindanao. 

Acanthocladium  Korthaisii  (C.  MU11.). 

On  prostrate  logs  and  on  trees  at  1,300  m,  alt.  (N<>s.  6281  ex  p.,  Gl!>3  eit  p.). 

Area:  Malacca  and  Java. 

Acanthocladium   Prionodonteila  Broth. 
Terrestrial  in  forests  at  1,300  m.  alt.  (No.  6499 ). 
Area:  Mindanao. 

Acanthocladium  lancifollum   iHarv.)   Brotli. 

On  logs  along  the  Binabay  River  ISO  to  300  m.  alt,   (Nos.  .'i002,  5637). 

Area:   Nepal,  Malaga,  Malaya  and  Luzon. 

STEREODONTACE^v. 

Isopteryglum  albescens   (Schwaegr.)   Jaeg. 

On  wet  rotten  logs  in  forests  at  900  m.  alt.  (No.  5587). 

Area:  British  India  to  Japan  and  Malaya. 

Ectropothecium  Meyenianum  (Hamp.)  Jaeg. 

On  wet  rocks  in  shaded  ravine  at  00  m.  alt.   (No.  5548). 
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RtiynchOBtegrum  mindorense  Broth   n   sp 

iutoicum,  ttnelhim  caespito'^um,  cauepitibiis  laxmsculis,  dLprcwis, 
mollibus  Bordidc  vindibus,  hand  nitidis  iaulf<  elongatii'i,  ropLns,  per 
totani  longitudineni  fusco  radieulosiis,  laxe  foliosus,  dense  pmnatiin  ra- 
mosus,  ramis  erectiusculiB,  vi\  ultra  1  cm  longis,  laxnibculc  fohoais, 
complanatis  obtusis ,  foha  sicca  contracta  liumida  patentia,  planiuscula 
caulma  mmuta,  plerumque  destructa,  ramea  o\alia  vlI  ovato-ovalia, 
obtusa,  c!Tc  1  mm  longa  et  cirt  0  5  mm  lata  margindras  infima  basi 
tantum  returns  mferne  mmut«,  superno  argute  serrulatis,  ncr\o  cras- 
Biusculo,  longe  infra  apicem  Wu  evanido,  cellulis  ingustc  rhomboideis, 
pellucidis  utnculo  pnmordiali  repletis,  mmutissimc  papilJoiH,  alaribus 
sat  numerosis,  quadratis  bracieae  penchaehi  auberectae,  e  basi  ovata 
sen&im  lanceolato-subulatae  supeme  scrrulatae,  seta  \ix  1  cin  lata 
tenuissima  rubrar  eeaberuia,  tkeca  as\mmetrn,a,  cemua,  o\ali9,  sicca 
dcopertulata  sub  ore  vi\  coni'tricta,  leptodermis  lut^Ta ,  annulvs  latus, 
longe  perii^tem ,  perfitommm  duplev,  (lOsfomtt  dentos  lanceolata,  rufes- 
centes,  dense  stnolati,  apice  hvalini,  papillosi,  dense  et  altt,  lamellati, 
endo'<iomium  hjalinum  minute  papillosum,  corona  basilaria  alta,  plicata, 
protessus  dentium  longitudinis,  cannati,  riniosi,  cilia  brcvia ,  span  inae- 
quales  0  016  mm  \e\  0  025-0  030  mm,  lutesccnti-vi rides  mmutissime 
papillosi,  operculum  e  basi  eomexa  bro\itor  subulatum 

On  damp  shaded  bowlders  along  the  4.1ag  River  at  160  m   alt    (No  5546) 

Speiieb  Rh  fuenadtnst  (Br>ol  jav  )  affims,  sed  statura  multo  mmorc 
folub  obtusis,  superne  argute  strruhtis  facillinie  dignoseenda 

HYPNODENDRAOE^. 

Hypnodendron  Reinwardtl)   (Hornscli.)   Lindb. 

On  dead  trees  in  foresta  at  1,350  ni.  bU.   (No.  5737),  forma  breoiseta.' 

Area:   Malaya  and  Polynesia. 

Mniodendron  divaricatuni  (Reinw.  et  Homach.)  Lindb. 
On  prostrate  logs  in  forests  at  1,820  m.  alt.  (No.  6185). 
Area:  Malaya. 
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By  Elmek  D.   Mebkill. 
lii/n  vf  ihv  Bitilfiijicai  Labor 


Anonymous.     Decadi's  KewiTiais,  Doeas  XLII.      {K etc  Hull.   (lllOfi)   pp.  200-20.5.) 

One  Philippine  sppcics.     Fcracarpa  luzoJiica  Rolfe,  is  dtscriteii  ou  page  201, 
from  Northern  Luzon,  the  only  otiier  known  s]>ecies  of  the  genus,  /'.  camosa 
Hook,  f.  et  Th.,  i^xtt^iidin);  from  Nortliern  India  to  Yunnan. 
Boorama,  W.  O.     Ueber  philippinische  PfeilRiftp.      {Ball.  I'Inat.  Bot.  Baitcnzunj 
6   (11001  PP   14-18  1 

A  consideration  of  Lunosia  amara  Blanco  nnd  lophopeialum  toxicum  Lolicr 
in  connection  with  tlie  use  of  the  bark  aa  a  aoiiree  of  arrow  poison 
Ceron   S      Catfilogo  dp  ias  plantas  del  herbirio  recolectado  por  el  personal  de  lu 
supiiniida  conu^iOn  de  la.  fl  ra  forestaJ       (Manila  (18921    pp    t-231   plate  I  ) 

K  dialogue  of  a  portion  of  the  plants  collected  in  the  Philippines  by  t  idai 
including  those  enumerated  by  the  litter  in  his  Revision  de  plantaa  vasoularts 
Fllipinas  (188G)  and  some  collected  after  the  publication  of  that  woik  A 
number  of  genera  and  species  are  credited  to  the  Philippines  for  the  first  time 
and  one  new  species  is  described  <.  al  iphyllwt  i  jtdaht  F  \iUaT  1  o  220 
ttitli  plate  C  cuneatiitn  Vidal  and  (  rolfn  \  idai  being  cited  as  synonyms 
It  IS  not  entirdy  clear  who  is  the  author  of  the  entire  uork  but  Cerona 
name  then  Inspector  genera.)  de  Montes  for  the  Philippines  appears  on  pagi, 
5  at  the  end  of  the  introduction  The  enumeration  of  species  is  however 
apparently  the  work  of  Reginu  (iarc\a 
Chevalier  Augaste  Monographic  des  Myriciei%3  (Theses  presentee*  fi  la  fa 
cults  des  sciences  de  Pans  (J901)  pp  1  267  plates  0  reprint  from  Mim 
Soe  kcx   }>at  Cherbong  32  (1001  ) 

Three  genera  Oate  (omptonta  and  Myrtca  arc  recognized  the  latter  con 
taming  51  species  and  many  varieties  repiesented  in  the  Philippines  by  the 
endemic  Myrtca  tidaliano  Rolfe  Otl  er  spties  of  the  genus  have  since  been 
found  in  the  urchipilago 
Chodat  Robert  Pohgalaceae  no\ae  tel  parum  c  gnitae  \  (Bull  Herb  Boiss 
4  {IMG)  pp.  233-237.) 

Securidaoa  pMlippincTUiis  is  described  as  new. 
Chodat,   Bobert.     Conspectus   systematicus   Generis   Xanthophylli.      (Bull.   Herb. 
Boiss.  XX,  4  (1906)  pp.  254-264.) 

Xanthophyllvm  bracleaivm,  X.  pAifippinetiae  and  X.  robuatum  are  described 
from  Philippine  material,  the  first  two  endemic,  the  last  extending  from  the 
Philippines  to  Borneo  and  Malaca. 
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(M^ni.  Hoc.  I'hys.  ct  Hist.  Nat. 


Chodat,  Kobert.    Monograjibia  rolyf^alac 
Ocn^ue  (1903)  pp.  1-500,  plates  35.) 

Of  the  gpnus  I'olygala  404  species  are  recognized,  but  one  1'.  warburgii  Cliod., 
Philippines  and  New  Caledonia  Wing  credited  to  tiie  archipelago  (P.  telc- 
phioidea  of  Philippine  autliorR,  non  Willd,).  Several  otiier  species  arc  how- 
ever found  in  the  arcliipelago,  P.  verumaaa  Juss.,  I',  chinensis  L.,  P.  polifolia 
l*resl,  F.  Imtmieneis  Merr.,  and  P.  scplemntrvia  Merr. 
Elmer,  A.  D.  E.  Leaflets  on  Philippine  Botmy  (1000-07)  pp  1-208  Of  the 
above  work  9  artielea  have  appeared  as  follouN 

Article  1,  April  8,  1906  Philippine  Rubiaceae  hj  A  D  E  Bimer  pp.  1-41. 
Of  this  family  14!)  species  representing  42  genera  are  enumerated  of  which 
several  gene  a  are  reported  fron  the  PI  ]  pp  nes  fo  the  first  t  n  e  A  nara 
carput  Chasai  a  Coelospem  m  Gal  un  Mvssaet  d  opats  and  Tr  calys  a 
and  the  follow  g  45  spec  ea  are  descr  bed  as  new  A  a  aca  p  m  lotg  fol  ua 
A  goste  » a  aoian  ftoTa  Cofloepermitm  akem  a  um  Oarde  a  uift  Iford  C 
merrtll  Q  ell  pt  ea  0  act  fol  a  lo'ora  spatmfto  a  I  bbraoteata  Laaian 
thva  htspidus  L  copelond  L  bo  d^  L  oul  wiettsK  M  asaenda  grand  flora 
M  benguete  lata  Mvaaaend  opaia  mult  flora  NerCeta  dentata  Nauoleavdal 
Oldenland a  apoenais  0  yoden  0  iet  gtietenae  O  banhat  O  ctl  ata  Oph  or 
rh  sa  h  flora  Payohot  ia  long  pedwellata  P  batoanentu  F  aubaeaa  I  flora 
1  rub  qmosa  F  banakaensta  P  p  mmt  nerv  a  P  bar  e»  Rand  a  mn 
do  enata  B  aamalei^ata  R  unoana  R  umbellata  R  fasmcul  fiota  'iarcoce 
pkalus  oiaiua  T  cal/ato  t  agooenae  T  on  vs  at  e  lofws  T  beng  etenaia 
T  yvad  asi  T  obo-Htt  a  U  oa  a  ph  I  pp  nensta  Urophyllum  aabianenae 
and  [  hataanenae  Many  other  spec  es  a  e  ered  t«d  to  the  PI  I  pp  ea  fo 
tl  e  first  t  me  but  v  tl  out  e  tat  on  of  bj  ee  nens  representing  them  tl  e  n 
fere  be  ng  tl  at  tl  ese  |)ec  w  are  represented  n  tl  e  J  erban  n  of  the 
B  ea  of  ence  Tn  some  ge  era  I  lectron  a  StyloEoryne  etc  n  u  com 
b  nat  ons  ire  n  ade  thout  ref  e  eea  to  prev  ouslj  deser  hed  spec  es  Keys 
a  e  gi  en  to  tl  e  spec  es  under  eacl  genus  but  no  keys  to  tl  e  gene  a  ^c 
■o  d  ng  to  t!  dat*  of  s  ue  tl  s  ttork  antedates  Supplement  I  to  the  I  hi  p 
p  e  Jov  al  of  j&oetipe  on  page  12G-13  of  wl  h  on  e  of  t)  e  pc  ea  nen 
t  oned  above  a  e  also  publ  si  ed  ta  eful  work  w  II  be  neces  ary  to  ^r  elate 
tl  etc  spec  es  ^o  attempt  s  n  ade  to  cnun  erafe  all  the  ape  ea  of  the  fa  Ij 
cred  ted  to  the  ar  I  pvlago  bj  va   ous  auti  o  a   a  d    oh  nonomv   a  gi  en 

Art  cle  2   Apr  I  10    190G   pp    1  21   (42-62)      A  ]<asc  cle  of  R  nguet  i  g 
by   i    D    F   Elmer     Twenty  e  gl  t    pee  es  a 
are  descr  bed  as  new    t  cua  fa  t  g  ata    h     nam 
f    anb    Tia    t-    lo  a ped     cilata   (Me  r  )   tl 
rea   F  sub     eg  a  (Merr  )  Elm     F       pa  d  fol 

Art  cle  3  Apr  I  12  1006  pp  03  73  Add  t  onal  New  Spec  es  of  Rub  a 
ceae  bv  A  D  E  Bin  er  The  follow  ng  14  spec  ea  a  e  desc  bed  as  ne  v 
A  goslemma  jtiadrtpet  olala  Oldetiia  da  fli  fol  a  Paycho  ta  subalp  na  I 
paloenae  P  ell  pt  etfol  a  Gar  lenta  monndaefolta  Ophtorrhi,M  pi  beacena 
latora  meyerx,  I  leytenata  Tncalt/a  a  purpureun  Urophyltum  banahamtse 
V  I  eba  ense  T  onius  a  borea  and  Loatat  thus  no  ua  As  w  th  t  cle  1 
th  s  paper  antedates  Supple  ent  I  to  the  Phlppne  Jou  tal  of  Scei^ce 
accord  ng  to  tl  e  date  o  saue  he  e  aome  of  tl  e  above  species  are  also 
publ  ahed   not  al    avs  howe  er  baaed  on  th     san  e  mate    al 

Art  cle  4   Apr  I  15    1905   pp      4  7        Fandans  of  East  Leyte   by  A    D   C 


I  ated    of   vl   cl    the  follow  ng 

i  F  eucaudata  F  confuaa 
■  agmfica  F  rud  a  arbo 
r    fol  a 
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Elmer,     Pandanus  radicong  Blanco  is  redescribed,  mid  /'.  pnioensis  and   P. 
muricalus  arc  prnposed  as  new. 

Article  5,  July  26,  190C,  pp.  78-7i).  A  New  Polypwlinm  and  Two  Vnrie- 
tiea,  by  E  B  Copeland  Polypodium  {Phymatoiki)  monatrosum  Copfl  is  de- 
scribed and  the  tno  \arietiea,  leuoophlebtum  and  integriore 

Article  6  August  I,  pp  78  bis-82  New  PandannceBe  from  Mount  Baiia 
hao,  by  4.  D  E  Elmer  FTeyoinelta  aionocephala,  Pandanui  banahaensu 
and  P    iidiissimui!  are  described  as  new 

Article  7,  August  16,  1906,  pp  83-186  Manual  of  the  Philippine  Coinpo 
sitae,  by  A  D  E  Elmft  In  this  paper  60  genera  and  103  species  are 
credited  to  the  Philippines,  including  introduced  and  cultuated  species 
Ethului.  Centtpeda,  Epaltes,  Aiiaphaiia  Erechttles.  and  Ohrysogonum  are 
reported  from  the  Philippines  for  the  first  time,  and  the  following  species 
are  described  as  new  Temoma  lenUcellato.  ^  benguetenats  sub  B  \  talta 
D  C ,  Eupatortvm  topptngtanum,  E  sambucrfohitm  Blumea  laxtfiora,  Ona 
phaUum  ohlamnfoUvm,  Asier  Uttonensia,  Senecm  bengueiense,  8  confutus, 
S  mbtqinoaus,  8  mmdorensis,  and  Chryaogonum  phihppinense  New  names 
appear  in  Opnura,  0  r^dattana  for  G  purpuraseen*  \  id  non  DC  ,  and  il 
lattfahum  {Oi ae»ocepkalum  lattfohum  Moore)  An  attempt  was  made  to 
account  for  all  the  species  credited  to  the  Philippines  by  \arioua  authors, 
important  avnonomi  is  given  keys  to  the  tribes  genera  and  species  and 
short  descriptions  of  all  the  genera,  and  species  admitted 

Article  8  December  10,  1006,  pp  187  205  A  Fascicle  of  East  Leyte  Figs, 
bv  A  D  B  Elmer  Twenty  biy  species  of  Picue  are  numerated  of  which  the 
following  are  described  as  new  Fioua  johnsoni,  F  benguel'-nsw  leytemu,  F 
fiBket,  F  gugert,  F  carpentertana,  F  satterthwottei,  F  ooasidyana  F  ru/i 
oaulis  paloenae  and  F   Infiont 

Article  9  April  11,  1907,  207-208  A  new  Ingonoatemum,  by  Olto  Slapf 
Tngunostentum  philtpptnense  '%tapf  iv  described  tbe  genua  being  new  to  the 
Philippines 
Forbes,  FranolB  Blackwell  and  Hemsley  William  Botting  An  Enumeration  of 
all  the  Plants  kno«n  from  China  Proper  Formosa  Hainan  Corea  and  the 
Lucliu  Archipelago,  and  the  Island  of  Hongkong,  together  nith  their  Distribu 
tion  and  Rynonomy  {Joum  Ltnn  8oc  Bot  23  18S6-1S8S)  pp  1-521, 
plates  14  24  (1889-18991  pp  l-5')2,  plates  10  36  (1903-1905)  pp  1-8B6, 
with  an  Historical  Note,  Index,  and  List  of  Genera  and  Species  discovered  in 
China  since  the  publication  of  the  various  parts  of  the  "Enumeration") 

In  the  abo\e  work  S,27I  species  of  which  4  2^0  are  endemic  or  not  known 
to  oecui  outside  of  the  Chinese  Empire  are  enuinerafej,  but  Sir  William  T 
Thi'tleton  Dyer  ccmsiders  that  tbe  most  moderate  estimate  can  not  put  the 
uhole  flora  as  containing  less  than  12  000  species  Very  many  of  the  species 
enumerated  extend  to  tbe  Philipprnes,  especially  to  northern  Luzon  and  the 
uork  IS  quite  eas^itial  to  the  student  of  the  Philippine  flora 
GiescnhaBen,  K      Die  Famgattung  Niphobolus   (1001,  pp    1-223    figures  20) 

Fift>  species  are  recognized  ^f  whiih  the  following  are  credited  to  the 
Philippines  l^iphobolut  eplendena  (Ho<A  )  Giesenh ,  endemic,  V  stiottous 
Kze  ,  British  India  and  Ceylon  to  south  China  and  Luzon,  V  nummularifoltua 
J  Sm  ,  Bntis'h  India  to  Malaya,  N  lanugvnoaui  Giesenh  ,  endemic,  N  aama 
rensts  Giesenh  ,  endemic,  and  JP  lulnatcena  Klf ,  south  China  to  Malaya  and 
''amoa      Several  other  species  have  since  been  found  in  the  archipelago 

'17130-— 7 
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Gray,  Asa,  Characters  of  New  or  Obscure  Species  of  Plants  of  the  Monopetalous 
Orders  in  the  Collection  of  the  United  States  South  Pacific  Exploring  Expedi- 
tion under  Captain  Charles  Wilkes,  U.  S.  N.,  with  Occasional  Remarks,  etc. 
(Proo.  Am.  Acad.  5  (1862.) 

On  page  324  a  single  species  from  the  Philippines  is  described,  Oaultheria 
{Diplycosia)  luionica  =  Diplyunaia  luxonioa  (A.Gray)  Merr. 

KftTms,  H.  Anomopanax  Harms,  Eine  im  Herbar  des  Mus.  Bot.  Hort.  Bogoriensis 
entdeckte  neue  Araliaceen-fiattung.  {Ann,  Jard.  Bot.  Buitengorg  II.  4  (ItHM) 
pp    13-16  ) 

The  new  araliaceouo  genua  inonuipanax  is  described  with  three  species, 
two  A  ceiebirus  and  A  uarbwi/it  from  Celebes  the  third  i  pftiltpjiinensis, 
from  Mindanao 

Hasskarl  J  E  Leber  einige  neue  PHanzen  der  Pliilippinen  aus  der  (.umingachen 
SanimlunK      {tloia    38   |18b5)   pp   401  403) 

TlircB  species  are  described;  Afiredera  cummgtt  Hassk.  {^A.  saind^ns 
Moq.),  jSjfmpJicrenta  glabrum  Hassk.  (  =  N.  luzonicam  (Blanco)  F.-Vill.)  and 
Tribulus  macranthui  Haaak.   {=T.  datoidea  L.). 

Hemsley,  W.  Sotting.  Revision  of  the  Synononiv  of  the  Species  of  Aleiirites. 
(AfH    Ball     (1106)    pp    119   121) 

lour  specjes  of  AleutiUs  are  conaidered  in  tonnection  with  a  preceding 
article  on  the  source  of  Chinese  wood  oil  4  oordata  R  Br  Japan  to  Tormoaa 
and  aouth  China  4  fordu  Hemgl  China  4  trtloba  Forst  (A  moluecana 
(L.)  Willd  )  Malava  and  Polvnesia  and  naturalized  in  man>  other  tropical 
countries  and  A  trispemia  Blanco  The  last  two  are  common  and  widely 
distributed  in  the  Philippine'!   the  latter  being  endemic 

Lagruua  y  ViUaimeva  Maximo  Apuntes  sobre  un  nup\o  robl?  (y  jordanael  de 
la  flora  de  Filipinas  (18751  pp   1  3   with  plate 

In  thia  work  all  the  species  of  Quenv?  then  known  from  the  Philippines 
are  enumetated  and  on  page  7  (JuertiD!  jordanat  is  deocribed  with  a  plate 
shewing  a  branch  and  fruit    natural  size 

Hessee  George  Revision  of  the  tienus  Hemileia  Berk  (Aew  Bull  (1006)  jp 
36-^2   with  one  plate  ) 

lour  species  are  recognized  of  which  one  H  tastatrta  Berk  &  Broome  the 
cause  of  the  deiaitating  coffee  leaf  disease  is  credited  to  the  Philippints  on 
leaves  of  Coffea  arabtra  L  and  C  Itbfnca  Hiern  (It  is  abundant  on  the 
leaies  of  the  former  throughout  the  Philippines  and  has  practically  killed 
the  coffee  mdiiatrj  in  Ihe  4rchipelaj^o  | 

Uazon  William  B  A  New  Name  for  Kaulfussia  Blume  a  Genus  of  Maratta 
ceous  Ferns      (Proc   Bio(   Soc   IVoaft    18   (1905)   pp   239-240) 

The  new  generic  name  Chnatensfnta  is  propo^d  Raulfuss\a  Blume  being 
invalidated  by  earlier  use  of  the  name  name  b>  Dennstedt  and  "Vees  in  the 
Polygalaceir  and  (ompoatt<F  A  single  speties  is  recognized  Christenienui 
ce^culifolia  (Blume)  Maxon  The  genus  la  lepresentcd  in  the  Philippines  by 
a  distinct  species   C   cumtnffiana  (.hrist 

Koore  Spencer  1«  M  Alabastra  Di versa  Part  "VII  {Tourn  Bot  43  (1905» 
pp    137   ISO  ) 

Among  various  species  described  from  different  parts  of  the  World  are 
three  from  the  Philippines  Aater  philipptnenns  ftom  northern  Luzon  and 
Pogostemon  phihpptnen^s  from  Luzon  and  Panay  and  Craa^oeephalum 
lattfohuiii  from  Negros 
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Miiller,  J,  Nouvelle  eapeee  de  Loranthua  (L.  mirabilis  Van  Huerck  at  Muell. 
Arg.)  provenant  des  Ilea  Philippines.  {Verhandl.  Sckwetz.  Naturff.'Oeselhch. 
55   (1872),  pp.  47-48.) 

A  single  species  of  L(yranthus  described,  based  on  Cuming's  No.  1968  from 
the  Philippines,  the  apecies  having  been  overlo<*ed  by  the  authors  of  Index 
Kewensis  and  by  Van  Tieghem.     (See  Mi^rrill  in  I'hilip.  Joum.  8oi.  1   (19(W) 
Suppl.  187.) 
Rendle,  A.  B.     New  Philippine  Plants.      (Joum.  Bol.  34   11898)   pp.  355-358.) 

A  short  paper  based  on  collections  made  by  John  Whilekead  in  the  higll- 
lands  on  northern  Luain  aJld  in  Mindoro,  Mount  "Dulangau"  (correctly 
Dulangan),  a  spur  of  Mount  HaJeon.  Podocarptu  falciformis  Pari.,  Fhy- 
Uocladus  kypophylla  Hook,  f.,  Dacrydium  elatum  Wall.,  Cepluilotatma  montiti 
Hook,  f.,  Burmannia  Umgifolia  Becc.,  Platyclinis  iatifalia  Hemsl,  lAtaaea 
villoaa  Blume,  Gaultheria  borntensis  Stapf,  RhododauiT<m  cunei folium  Stapf 
and  Strabilanthee  pen«(emonoide«  T.  Andr.,  are  reported  from  the  Philippines 
for  the  first  time,  and  Yacciniitm  mindorenae.  Rhododendron  lusaoniente,  R. 
wkileheadi,  R.  suhaegaile,  ^i<yroatylis  mindorcnsta  and  Zeaaine  irhiteheadi 
are  described  as  new.  Of  the  above  Cephnlotaxaa  mannii  Hook,  f.,  ean  be 
excluded,  the  identification  having  been  made  from  sterile  material,  and  Mr. 
Rendle  informs  us  that  he  now  considers  the  plant  to  be  Taxvs  baecataa  subsp. 
lEatlichiama  (Zucc.)  Pilger. 
Sclllechter,  R.  Neue  Orchidaceen  der  flora  des  Monsun-gebietea.  (Bull.  Herb, 
Boiss.  II.  6  (1906)  pp.  295-310.) 

Among  other   species   described   from   the   monsoon    region   ia   Platyclinis 
mu^ochtla   Schltr.,   p.   302   "Kultiviert   in   einem   Garten    in    Sandakan,    in 
Britiflch  Borneo;  soil  von  Manilla  importiert  aein." 
Stapf,  Otto,     The  Oil-graass  of  India  and  Ceylon.     [Kew  BtUl  ( 1006)  pp,  297-383, 
plates  1.) 

An  exhaustive  account  of  the  graaaes  yielding  the  products  known  as 
Citronella  oil,  I-emon-grass  oil,  Vetiver,  etc.,  with  a  consideration  of  the 
species  including  full  aynonomy,  at  least  two  of  the  species  considered  extend- 
ing to  the  Philippines. 
Stein,  B.  Leptospermum  (Glaphyria)  annae  Stein.  iOarienftora  34  (1885) 
pp.  66-68,  plate  1184.) 

The  above  species  described  and  figured,  the  type  from  Mount  Apo,  Min- 

Stein,  B.  Rhododendron  koohii  Stein.  (Garlen/lora  34  (1885)  pp.  103-195, 
plate  1195.) 

The  above  species  described  and  figured,  the  type  from  Mount  Apo,  Min- 
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I.  introduction. 

Much  misinformation  ia  current  as  to  the  names  and  characteriBtics 
of  our  native  woods.  A  wood  is  often  variously  designated  in  the  same 
or  in  different  provinces  and  again,  several  different,  kinds  are  frequently 
found  under  an  identical  name,  for  example  molave  (Vitex  spp.)  has 
more  than  forty  different  names  in  the  Archipelago,  and  this  multiplicity 
of  names  for  the  same  wood  naturally  results  in  confusion  which  ia  very 
much  increased  when,  as  often  happens,  the  aame  name  applies  to  different 
woods  in  different  localities.  This  makes  it  very  easy  for  the  unscru- 
pulous dealer  to  substitute  a  poor  quality  for  a  better,  There  is 
evident  need  of  some  quick  and  sure  way  of  identifying  the  woods 
needed  for  furniture,  construction,  and  other  purposes,  and  therefore  it 
has  seemed  deairable  to  prepare  a  brief  guide  and  description  of  those 
which  are  found  in  commercial  quantities  in  the  Manila  market.     This 
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has  been  a  task  of  some  difficulty,  because  of  their  large  number  and  tlie 
unsteady  and  uncertain  supply  of  any  one  species  at  any  given  time. 

There  are  about  sixty-five  commercial  woods  furnished  by  about  one 
hundred  species  which  are  nearly  always  to  be  found  in  Manila,  and  in 
addition,  there  are  several  times  as  many  which  may  occasionally  be 
brought  here  in  small  quantities,  so  that  the  resulting  complication  is 
considerable.  It  follows  that  the  chances  for  error  are  very  great;  so  that 
this  paper  at  best  can  be  only  preliminary  to  the  more  complete  work  in- 
dicated by  the  title. 


But  little  has  been  done  in  the  way  of  careful  stu<!y  of  the  native 
woods ;  the  literature  is  as  follows : 

ViDAL  Y  SoLEB   ( D.  DoMlNOO)  — Manua]  del  Madeiero  en  Filiphias   (1877),  and 
other  works  by  the  same  author 

Scattered  notes  by  other  Spanish  authors 
Foreman  (John).— The  Philippine  Island-      london  (1890),  2d  edition,  307-373; 
(1906),  3d  edition,  312  317 
This  author  givea  notes  on.  some  of  the  bpat-hnown  commercial  woods. 
Ahebn,  Geobqe  P.^Important  Philippine  Wctods.     Manila  ( lilOl ) . 

This  is  a  compilation  of  notes  from  previous  writers.     This  book  brought 
together  what  had  been  written  of  the  Philippine  woods  before  1901. 
Gabdneb,  R.— Mechanical  Tests,  Properties,  and  Uses  of  Thirty  Philippine  Woods. 

Manila,  For.  Bvr.  Bull.  (190(1),  4,  Sd  edition  (Aug.,  1907). 
Whitfobu,  H.  N. — A  preliminary  Clieck-list  of  the  Philippine  Commercial  Tim- 
bers.    Manila,  For.  Bur.  Bull.  (1907),  7.      (In  preaa.) 

The  last  two  publications  are  most  useful  at  the  present  lime  and  they 
have  been  quoted  extensively  in  this  paper. 

In  this  paper  the  attempt  has  been  made  to  give:  1.  A  general  and 
technical  discussioB  of  wood.     2.  A  key  to  the  common  i 
woods.     3.  Short  notes  on  the  structure,  appearance, 
range,  and  usefulness  of  individual  species.     4.  A  very  complete  index. 

Botanical  material  has  furnished  the  starting  point  in  correlating  the 
name  and  wood  which  should  go  together;  the  botanical  determination 
being  made  from  herbarium  material  taken  from  the  same  tree  ai  is  the 
wood  specimen;  when  the  scientific  name  has  been  fixed  and  the  structure 
studied,  the  wood  is  compared  with  commercial  material  until  the  latter 
can  be  determined  definitely  under  its  different  names.  Sections,  when- 
ever necessary,  and  as  many  as  were  necessary,  have  been  made  to  deter- 
mine doubtful  points  of  structure. 

The  usefulness  of  this  paper  should  consist  in  the  ready  classification 
of  the  commoner  native  woods;  in  the  better  understanding  of  their  uses; 
in  the  finding  of  new  applications  for  them  and  in  discovering  the 
relationships  existing  between  the  woods  of  the  Philippine  Islands  and 
those  of  the  rest  of  the  world. 
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In  addition  to  the  ones  already  mentioned,  tlie  following  Bources  of 
information  have  been  used : 

Roth  and  Fernow.  Timber,  Bui.  Bur.  of  Foreetry,  TJ.  S,  Dept.  of 
.\gricuUure  (1895),  10. 

Qamble.J.  S.     A  Manual  of  Indian  Timbers.     London   (1903). 

Janssoniiis,  H.  H.    Mikrographie  dea  Holzes.     Ijeiden  (1906). 

Each  of  the  American  foresters  of  the  Philippine  Forest  Survice  has 
aided  the  writer  with  materia]  and  observations.  Special  acknowledg- 
ments, however,  are  due  Dr.  H.  K".  Whitford  and  H.  M.  Curran,  of  the 
Bureau  of  Forestry,  for  their  constantly  helpful  observations  and  the 
large  amount  of  material  furnished  by  them  for  the  study  of  different 
woods.  The  field  notes  of  Mr.  J.  E.  Hillsman,  of  the  Bureau  of  Internal 
Kevenue,  have  also  been  of  service. 

II.    GENEII.4L   DISCUBSION. 
1.    STRUOTUBE, 


Classes  op  wood — All  woody  plants  ma\  be  grouped  according  to 
their  htem  structure  and  botanical  relationships  as  Pfendophyfes  Mo- 
n<Koiyhdons  (Eniogens)    and  Exogeni 

Ptendophytes  —ihe  hard  tissue  is  scattered  m  large  irregular  bun- 
dles through  the  stem  the  latter  la  uneven  being  made  up  of  soft  and 
verv  hard  mateiial  Tree  ferns  aie  included  m  this  class  tiiey  do  not 
tome  into  the  market  but  the  trunks  of  certiin  species  are  used  locally 
m  Benguet  and  elsewhere  m  northtrn  Luzon  a"  posts  for  houses 

Monocotyledons  or  Fiidogena- — Ihe  wood  is  composed  of  scattered, 
small  bundles  of  hard,  wood>  tiHsne  the  interspaces  being  filled  with 
soft  tis'-ue     This  group  includes  the  6am6oo«  palms  pandans  etc 

Baiiivos—tlQ  work  tn  tlie  woods  f  fVie  Philippine  Islands  would  be  cora- 
I  lete  without  some  mention  being  maie  of  the  bamboos  which  furnish  so  large 
•x,  part  of  the  structural  materials  of  the  Archipelago  Several  different  specieB 
are  used  but  Uiej  all  agree  in  having  the  peculiar  monoootyledonous  structure 
alread;  described  midihed  b^  tie  stem  being  hollow  and  jointed  Thej  also  con- 
tain a  considerable  proportion  of  silica 

The  palms  do  not  have  jointed  8t«n>s  and  are  not  hollow  but  the  central  part 
of  Ihe  stem  is  usually  sen  nott  and  brittle  From  the  out«r  part  which  is  very 
hatd  and  which  will  take  a  tigh  polish  oaneB  bo»s  and  other  articles  are  made. 
Palma  brava  (Liitstona  spp  )  and  the  coconut  palm  (Cocoa  nuci/era  L  |  are 
the  ones  most  used  Some  palm  st«nB  are  bI<<o  suitable  for  the  manufacture  of 
ainall  ornamental  pillars  where  the  top  and  bottcnn  are  not  exposed  to  the  air. 
and  wlere  the  defective  nature  of  tie  inner  part  of  the  stem  is  not  displaved. 
Palmi  are  also  to  some  evt^nt  used  for  flooring  and  for  corner  posts  of  houses 

Hie  bejucos  aJiA  rattans  {Calaiius  Daemonorops)  also  belong  in  th la  group  but 
as  tliev  occur  in  such  small  dimensions  they  are  not  considered  in  this  paper 

The  pandans  or  screw  ptnes  {Pandanns  app  )  are  widely  distributed  through- 
out the  Archipelago  They  are  from  a  number  of  difTerent  species  o(  the  genus 
/ andonus 
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The  outer  part  of  the  eteiu  ot  the  Pandanns  is  uauaHy  very  hard.  I  do  not 
know  of  its  commercial  use  here,  but  in  some  Pacific  islands  it  furnishes  an  orna- 
mental wood  similar  in  texture,  but  inferior  in  finish,  to  that  of  the  coconut 
(Cooos  nucifera  L.)  and  palma  brava  (Livialona  spp,). 

Exogens. — The  remainder  of  our  woody  plants  may  be  grouped 
together  as  Exogens;  that  is,  the  8t«m  consists  of  a  woody  cylinder  which 
growB  in  diameter  by  the  addition  of  concentric  layers  about  the  wood 
already  formed;  there  are  two  great  groups;  the  Gymnosperms,  or 
Conifers,  and  the  Angiosperms,  or  broad-leaved  plants.  These  may  be 
dietinguished  as  follows: 

Conifers. — Wood,  except  in  the  first  layer  about  the  pith,  containing 
no  vessels;  that  is,  nonporous;  exceedingly  regular  in  structure.  There 
are  a  number  of  Conifers  native  to  the  Islands,  but  they  are  scattered  in 
small  patches  or  in  almost  inaccessible  places  on  the  mountains.  The 
only  native  Conifer  that  is  cut  at  all  for  timber  is  the  Benguet  pine 
{Finns  insularis  Endl.)  and  it  Bcarceiy  comes  into  the  Manila  market. 
at  all.  However,  a  large  amount  of  coniferous  wood  ia  imported :  nearly 
all  of  this  is  California  redwood  or  Oregon  pine,  although  an  occasional 
piece  of  coniferous  timber  from  Australia,  Japan,  or  China  is  en- 
countered. 

Angiosperms.— The  remaining  group,  the  broad-leaved  trees,  fumishea 
practically  all  of  the  Philippine  wood  found  in  the  lumber  yards,  and 
further  discussion  will  apply  to  woods  of  this  group  unless  otherwise 
indicated. 

Pith,  wood,  and  bark. — In  examining  the  end  of  a  log,  three  distinct 
areas  are  seen;  namely,  a  small,  central  portion,  the  pith,  made  up  of 
soft  tissue;  an  outside,  more  or  less  corky  covering,  the  bark,  for  purposes 
of  protection;  and,  the  wood,  which  is  the  hard,  tissue  making  up  the 
greater  part  of  the  log  and  extending  from  bark  to  pith. 

The  pith  is  usually  of  very  small  diameter;  it  is  rarely,  as  in  Malapa- 
paya  {Polyscias  nodosa  Seem.),  greater  than  one  centimeter.  This  fact 
ifi  of  importance  because  tiie  pith  is  an  element  of  weakness  in  the  wood, 

Sapwood  and  heariwood. — The  outer  part  of  the  log  is  often  of  a 
nmch  lighter  color,  less  in  specific  gravity  and  much  softer  than  the 
center:  The  distinct,  central  part  of  the  log  is  known  as  the  heartwood 
and  this  outer  portion  ia  termed  the  sapwood.  Many  woods  do  not  show 
any  heartwood.  The  relative  amount  of  sap-  and  heart-wood  is  very 
variable  according  to  the  individual  tree,  the  age  and  the  part  of  the  tree 
from  which  it  is  taken. 

Piife-rays,— -Radiating  from  the  pith  to  the  bark  are  connecting  lines 
of  soft  tissue,  the  medullary  or  pith-rays.  These  are  among  the  moat 
important  characteristics  to  be  observed  in  the  structure  of  a  wood,  since 
they  have  an  intimate  connection  with  both  the  strength  and  beauty. 
They  differ  in  size  in  different  woods,  being  very  large  and  distinct  in 
some,  as  for  example  in  teluto  {Pterocymhium  tinctorium  Merr.),  catmon 
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(Dillenia  spp.),  etc.,  and,  in  others,  so  small  as  to  be  invisible  without 
the  aid  Of  a  magnifying  glass,  as  in  acle  {Pithecolobium  acle  (Bleo.) 
Vid.),  betis  {IlHpe  betis  (Blco.)  Merr.),  camagon  (Dlospyroa  spp.),  or 
banaba  {Lagerstrcemia  spectosa  (L.)  Pers.).  The  pith-rays  may  be  all 
of  the  same  size  in  the  same  tree,  or  tliere  may  he  some  large  ones  (the 
primary  pith-rays)  running  from  pith  to  bark,  and  some  finer  (secondary 
rays)  starting  beyond  the  pith.  Compound  pith-rays,  where  several  are 
crowded  together,  may  also  occur.  Pith-rays  may  take  either  a  crooked 
or  a  straight  course  from  the  pith  to  the  bark,  but  if  curved,  they  usually 
are  not  abruptly  so.  The  height  of  pith-rays  is  variable;  they  may  be  En 
short  as  scarcely  to  appear  to  have  this  dimension,  or  again  it  may  be 
quite  appreciable. 

Growth  rings.— The  wood  is  fonned  in  layers  about  the  pith;  and 
these  may  be  formed  only  during  certain  seasons,  the  tree  resting  the 
remainder  of  the  time  Where  this  is  iiie  case,  each  period  of  growth 
protluces  a  ring  about  the  pith  These  nngs  are  found  in  nearly  all 
woods  of  temperate  r^ona  and  in  some  of  those  of  the  Tropics.  Where 
but  one  of  them  is  formed  during  the  \ear  it  is  called  an  annual  ring, 
hut  manifestly  this  name  is  not  suitable  for  use  with  our  woods,  since  . 
we  do  not  know  whether  (ne  year  wes  the  growth  of  one  or  of  several. 
Consequentlj  the  term  annular  or  seasonal  growtli  rings  haa  seemed 
preferable  and  mil  be  u«ed  in  this  paper 

Seasonal  rmgs  seem  to  be  characteristic  of  some  of  our  woods  only. 
It  seems  probable  that  tlit  --ime  ipecies  may  have  them  when  grown  under 
one  set  of  conditions  and  not  under  different  Mies.  It  also  appears  that 
many  trees  exhibit  rings  of  seasonal  growth  when  they  are  young  but 
not  afterwardi  We  ha\e  begun  m  Loopt ration  with  the  Bureau  of 
Forestry,  a  series  of  observations  on  the  manner  and  rate  of  formation  of 
growth  rings  but  it  wiU  necessanly  be  some  years  before  any  safe  general 
conclusions  can  be  reached. 

Distinct  seasonal  rings  seem  to  be  of  constant  occurrence  in  narra 
(Ptcrocarpus  spp.),  banaba  (Lagersiroemia  speciosa  (L.)  Pers.),  calan- 
tas  {Toona  spp.),  ipil  {Intsia  spp.),  supa  {Sindora  supa  Merr.),  molave 
{Vitex  spp.),  and  several  other  woods,  but  there  seems  to  be  a  consider- 
ably greater  number  where  they  are  not  so. 

Faise  seasonal  rings.— A  number  of  woods  show  distinct,  concentric 
lines  bearing  a  strong,  superficial  resemblance  to  seasonal  rings.  These 
false  rings  may  be  caused  by  lines  of  soft  tissue,  as  is  the  case  in  dita 
(Alstonia  scholaria  R.  Br.)  and  palo  maria  {Galophyllum  spp.),  where 
they  are  so  close  together  as  to  make  it  unlikely  that  they  will  often  be 
mistaken.  Jvines  of  whitish  reain-canals  often  give  the  appearance  of 
seasonal  rings  in  lauan  (Shorca  spp.),  apitong  (Diplerocarpm  spp.), 
yacal  (Hopea  spp.),  guijo  (Skorea  guiao  El.),  etc.  These  may  readily 
be  distinguished  from  the  true  seasonal  rings  by  their  irregularity  of 
occurrence  and  by  the  fact  that  they  usually  fade  out  before  completely 
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encircling  the  log,  and  where  they  are  mimerons  some  of  them  can  usually 
be  seen  to  do  this  even  in  a  small  piece. 

Vessels. — Fine,  tubulai"  passageways  are  found  in  all  of  these  woods; 
in  observing  the  end  view  of  the  log  they  appear  as  pores  or  sieve-like 
openings. 

Concentric  lines  of  soft  tissue  are  found  in  some  woods.  These  may 
be  fine  or  coarse,  wavy,  broken,  or  straight.  They  are  of  very  constant 
occurrence  and  serve  clearly  to  delimit  certain  groups.  The  size,  number, 
and  arrangement  of  the  vessels  as  well  as  the  relation  of  the  soft  tissue 
and  vessels  to  each  other  and  to  the  pith-rfti=!  i''  ser\  important 

PLANE9    Of    SECTION 

Each  wood  should  be  observed  m  the  following  three  planes  of  section: 

Cross  section, — Any  section  directlj  across  the  stem  at  right  anglps  to  the 
direction  of  growth;  in  tliis  the  pitli-rajs  appear  ai  long  lines  from  pith  to  baric. 

Tangential  section  or  tlab  cut,— Any  longitudinal  wction  parallel  to  the  bark 
and  at  right  angles  to  the  pith-rays  This  is  the  one  used  in  making  ordinary, 
cheap  planking,  and  it  shows  what  is  known  as  the  cat  faced  or  bastard  grain  In 
this  plane  of  section  the  vessels  appiar  ai  long  lines  thiough  the  wood  and  the 
pith-rays  are  seen  in  end  view 

Radial  eertum  ^\ny  longitudinal  leition  parillel  to  the  pith  ra>s  Here  the 
pith-rays  appear  a^  flat  expanded  surfaces  and  the  vessels  is  I  )rg  line?  the 
timber  ao  cut  is  knoun  as  quartered  ur  nft  sawed  and  has  the  beautiful  silver 
grain  whiih  is  familiar  to  most  users  of  wood  ihis  is  the  best  method  of  cut 
ting  to  secure  the  maximum  of  beauty  and  strength  but  the  tangential  cut  is 
much  the  easier  lo  make  aa  it  neceasitatea  less  I  anJIing  ind  iniohe^  leas  »aate 
however,  it  gives  in  infeiior  timler 


This  IB  tht  figure  pitMntcd  by  the  structure  of  the  wood  Jt  is 
fine  or  coar'ie,  straight  or  crooked,  according  as  tht  elemmta  ct  the 
wood  are  (oirse  or  fine  crowded  or  loosely  put  together  btraight  or 
twisted.  The  best  grain  of  the  wood  i&  brought  out  by  careful  attention 
to  the  cutting  The  occurrtnce  of  a  knot  or  branch  an  irregularity  m 
the  trunk  or  root  or  some  local  imperfection  in  the  wood  may  produce 
a  regional  modification  of  the  gram  causing  what  i&  known  aa  curi>,  or 
bird's-eye  gram,  or  burl  Specimens  sliowmg  the  latter  are  at  times 
very  pretty  and  are  much  pnzed  for  ceriim  classes  of  furniture  One 
of  the  best  known  modificationB  of  the  gram  is  found  in  tlie  Urge 
buttresses  or  buttress  roots  of  some  of  our  trees  somi  ol  theso  are  of 
Buffieient  size  to  fumiBh  single  piece  table  tops  I^ana  (Plirocarpus 
spp.)  is  probably  the  most  widely  known  for  this  purpose  but  we  have 
a  number  of  different  trees  showing  this  habit  Tmdalo  (Pahudm 
rhombotdea  Pram),  palo  mana  {Calophyllum  spp.),  tanguile  {Shorea 
polysperma  (Bico.)  Merr.),  calantas  {Toona  spp.)  may  he  mentioned 
among  the  trees  showing  the  fancy  burl  or  bird's-eye  grain. 

Spiral  grain. — A  tree  in  growing  often  takes  a  spiral  direction  as  ■ 
indicated  by  the  twistings  of  the  bark;  this  gives  the  grain  a  spiral  twist 
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and  the  wood,  in  splitting,  shows  a  series  of  flutings,  A  moderately 
pronounced  spiral  or  twisted  grain  is  evident  in  a  number  of  our  woods 
which  show  a  resistance  to  smoothing  in  planing  and  working.  When 
planed  in  one  direction,  portions  of  the  surface  are  smoothed  and  certain 
others  are  roughened,  and  when  the  operation  is  reversed,  the  smooth 
surface  becomes  roughened  as  the  rough  surface  ie  smoothed.  This 
irregularity  of  grain  is  often  noticed  In  amuguis  (Koordersiodendron 
pinnatum  Stiglt),  lauan  {Shorea  spp.),  guijo  (Shorea  guiso  Bl.)  and 
mayapis  {Anisoptera  spp.) . 


Elements. — ^The  elements  making  up  wood  are,  vessels  or  trachete, 
tracheids,  wood-filjers,  pith-ray  cells,  and  wood  parencliyma  cells. 

Trachea,  vessels,  or  pores  are  long  tubes  extending  through  the  wood 
for  some  distance.  Their  size,  arrangement  in  rows  or  scattering,  and 
their  relation  to  other  elements  are  of  great  importance  in  the  classifica- 
tion of  woods.  Large  vessels  are  found  in  calantas  (Toona  spp,),  lauan 
{Shorea  spp.),  and  batitinan  (Lagerstroemia  haiitinan  Vid.) ;  very  small 
ones  in  bolongeta  {Diospyros  spp.),  calaniansanay  and  mancono  {Xan- 
thostemon  verdugonianiis  Naves). 

^Yoo,d-f^ber3. — These  are  long  and  slender,  thick-walled  cells,  contain- 
ing lignin  in  their  walls.  Their  abundance  and  the  thickness  of  their 
walls  is  usually  sufficient  to  account  for  the  weight  and  hardness  of  the 
wood. 

Tracheids. — These, are  elongated,  tapering  ceils,  not  so  thick-walled 
as  the  wood-fibers,  of  relatively  greater  diameter,  with  walls  more  pitted 
and  shorter. 

Pith-ray  cells. — 'i'hese  are  shori:,  prismatic,  thin-walled  cells  containing 
starch  grains,  resin,  or  other  deposits ;  they  are  nearly  always  with  their 
long  axes  horizontal. 

Wood  parenchyma. — This  is  formed  by  thin-walled,  prismatic  cells, 
with  starch  or  other  inclusions.  The  cells  are  scattered  with  more  or 
less  regularity  through  the  wood;  the  long  axes  being  vertical.  The  wood 
parenchyma  in  some  woods  is  arranged  in  fine,  concentric  or  wavy, 
broken  lines.  These  are  usually  of  a  lighter  color  than  the  surrounding 
tissue. 

Pith-rays. — These  are  usually  made  up  of  unlignified  cells  and  extend 
in  a  radial  direction. 

Resin-canals. — These  are  passages  lined  with  thin-walled  cells  which 
secrete  a  resin  which  is  often  found  exuding  from  the  cells  into  tlie 
central  passage,  or  completely  filling  it.  Resin-canals  are  found  in  but 
few  of  our  woods;  for  example,  Benguet  pine  {Piniis  insularis  Bndl.), 
lauan  (Shorea  spp,),  apitong  {Dipterocwrpus  spp.),  yacal  (Hopea  spp.), 
tanguile  {Shorea  polysperma  (Blco.)  Merr.),  guijo  {Shorea  guiso  BL), 
mangachapuj  {Hopea  acminata  Merr.),  mayapis  (Anisoptera  spp.). 
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Deposits  in  vessels,  fie— The  nature  and  color  of  the  deposits  in  the 
vessels  of  certain  woods  is  a  distinctive  character.  Thus  ipil  (Intsia 
spp.)  is  distinguished  bj  the  sulphur-yellow  deposits  in  its  vessels;  acle 
(Pithecolobium  acle  (Blco.)  Vid.)  and  catmon  (Dillenia  spp.)  by  white 
ones;  lumbayao,  calantas  (Toona  spp,),  and  duguan  (Knema  and  Myris- 
tica  spp.)  by  red  deposits;  ebony,  camagon  (Diospyros  spp.),  and  bolon- 
geta  by  the  very  dense,  black  deposits  in  all  of  the  wood  elements  of  the 
heartwood;  palo  maria  (Calophyllum  spp.),  betis  {lUipe  hetis  (Blco.) 
Merr.),  and  bansalagiiin  (Mimusops  ehngi  L.)  have  pale -yellowish  de- 
posits in  the  vessels. 


Color. — The  heart-  and  the  sap-wood  are  often  vei'v  widely  different 
in  color.  Usually,  the  former  is  very  much  darker  than  the  latter  and 
the  line  of  demarcation  between  the  two  is  often  very  distinct.  In  some 
cases,  such  as  agoho  (Cas^mrina  equisetifoHa  Forst.)  the  heart  is  only 
different  in  degree  from  the  sap,  being  only  a  few  shades  darker  in  color 
and  showing  a  gradual  change  from  sap-  to  heart-wood.  In  other  in- 
stances there  is  no  heartwood,  the  color  being  the  same  throughout; 
examples  are  dita  {Ahtonia  scholaris  R.  Br.)  and  lanete  {Wrightta 
spp.). 

There  is  usually  some  range  of  color  within  a  species,  but  still  not  so 
much  as  to  prevent  the  recognition  of  the  characteristic  color.  However, 
in  some  species  there  is  the  greatest  latitude  of  variability.  In  narra 
(Pterocarpus  spp.),  for  instance,  three  colors  of  wood,  respectively  known 
as  white,  yellow,  and  red  narra,  seem  to  be  obtained  from  the  same  species. 

Color  may  be  due  to  deposits  in  vessels,  parenchyma  and  pith-ray  cells, 
or  to  the  presence  of  some  pigment  in  al]  the  elements  of  the  wood.  In 
calantas  {Totma  spp-),  the  elements  all  contain  a  certain  amount  of 
pigment  and  there  is  also  the  red-colored  substance  in  the  vessels.  The 
black  color  of , camagon  {Diospyros  spp.),  bolongeta  {Diospyros  spp,), 
and  ebony  {Maba  iuxifolia  Pers.  and  Diospyros  spp.)  is  caused  by  a 
compound  of  tannic  acid  which  fills  all  the  elements  of  the  heartwood. 

0 (for.— Certain  woods  are  recognizable  by  their  disagreeable  odor,  as, 
for  example,  cupang  {Parhia  roxburghii  Don.)  and  Eugenia  sp.  Calan- 
tas {Toona  spp.)  has  an  odor  resembling  that  of  cedar;  narra  {Pterocar- 
pus spp,),  a  sweetish  eedary,  and  teak  {Tectona  grandis  L.  f.)  a 
distinctly  aromatic  odor.  Others  of  our  woods  have  their  peculiar  odors, 
which,  though  fainter  and  difficult  of  description,  are  yet  distinctive. 

Taste.— A.  niunber  of  our  woods  may  be  recognized  by  their  bitter 
taste;  among  these  are  anubing  {Artocarpus  spp.),  batino  {Alsionia 
macrophylla  Wall.),  betis  (lllipe  hetis  (Blco.)  Merr.),  bansalaguin 
{Mimusops  elengi  L.),.  dita  {AUtonia  scholaris  R.  Br.),  and  yacal 
{Hopea  spp,). 
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Weight  and  specific  gravity. — We  have  quite  a  large  number  of  heavy 
woods,  although  perhaps  not  ho  large  a  proportion  as  is  found  in  some 
other  tropical  countries-  I  have  classified  our  woods  as  very  heavy, 
lieavy,  moderately  heavy,  and  light,  following  the  classification  used 
by  Gardner."  We  have  many  woods  which  when  green  will  sink  in  water, 
but  the  number  of  these  which  has  a.  greater  specific  gravity  than  water 
when  dry  is  relatively  small.  The  following  table  gives  a  list  of  Philip- 
pine and  American  commercial  woods,  with  their  weight  and  specific 
gravity  bo  far  as  known. 

The  heavy  woods  which  are  italicized  frequently  come  into  the  "very 
heavy"  class. 

Conqxtmlirf  imghtu  nf  PhiHppinf  nmi  Amrrictm  ivnodr. 

PHILIPPINE  WOODS. 


Verj'  heavy. 

Heavy, 

Moderately  heavy. 

Light, 

9p.gr.,  aTO-0.90. 

9p.gr.,0.S9orIeB.. 

Weight— HetHc  sys- 

Weight— Metric  ava- 

Weight.— Metric  ays- 
tem.   600-700   kilos 

Weight— Metric  svb- 

tem,   7DO-900    klloa 

tem,   500   kilos  "or 

En^X'li-^x^^ 

per  cii.m.;  English 

percu,m.;  English 

system,  14-.56   ll*i. 

system,   ai-*4   lbs. 

English  system,  si 

Iba.  or  more   per 

per  cu.  ft,;  Spanish 
system,    32-42    lbs. 

system*,   n^  lb«. 
per  cu.  It 

lbs.  or  less  per  oil. 

moK^tm.ii. 

per  ou.  It, 

Mancono.- 

IH>!\om- 

Karra.' 

Lauan- 

Duftgon-lalP.t 

Ipil.' 

Acle.' 

BatlGuUn. 

Teak.i' 

CftlanlM.' 

Camaeoii. 

ranU.' 

Out  Jo.* 

Mayaplii.*  . 

Bolongcta, 

Tindalo.. 

Apilong.' 

Amugiils.' 

DltB." 

Palo  marla.- 

Cupang.. 

Supa,- 

Banaba, 

Maoaasin.* 

Malapapaya, 

Aranrm.' 

Tamaynsn. 

Samlil.' 

Sacat' 

Ltmln.' 

Male«ant«1.* 

BalRcat- 

Alupajf. 

Malugay.' 

Catmon.- 
Affoho.^ 

Tangulle.- 

Mangachapuy.' 

Diiguan, 

Batete, 

Dallnsl. 

Calumplt. 

Tall»ay-i> 

Balln'hasay. 

Lumbaj-BO.' 

Batlno. 

>f  Indian  Timbers. 


'Bur.  For.  Bull.,  Manila  (1907),  4,  51. 
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"''ffl'l'  <>j  Philif^ine  and  Avierican 
AMERICAN  WOODS. a 


wiiHf «— Con  tin  ued , 


Very  heavy. 

Heavy. 

Moflemlely  Heavy. 

Lig;ht. 

Hfekory, 

Ash. 

White  eedar. 

White  oak. 

White  elm. 

White  pine. 

Eedoak, 

'■weet  enm 

White  Spruce. 

Hard  pine 

Bald  cypress. 

Osage  onuige. 

Cherrv 

Red  cedar. 

Black  locust 

Birch 

Hemlock. 

Hack  berry. 

Maple 

Redwood. 

Blue  bBecli, 

WbIiiuI 

Oregon  pine. 

SourRiim 

Bass  wood. 

Coffee  tree. 

Chestnut. 

Honey  locust. 

Tamarack. 

Tulip. 

Douglas  epn.ce. 

Catalpa. 

Western  hemloek. 

Buckeye. 

soft  maple. 

Poplar. 

Sycamore, 

Sassafras. 

. 

Mult>erry. 

Resonawx.—We  have  no  commercial  woo<l  in  the  Islands  which  is 
suitable  lor  making  good  somiding  boards.  Imported  coniferous  wood 
IB  usuillj  used  for  this  puppooi  in  guitars  and  other  stringed  instruments 
of  local  manufacture,  the  backs  and  sides  of  the  instruments  being  made 
of  lanotan  {Bombyddendron  mmpyhsiphon  (Tcz.)  P.  Vill )  lanca 
(AHccarfu,  mUgrifclia  L.  f.)  or  other  evon-graiied  ornamental' woods 

Moaim-e  eontmt,  airinlcage,  seasontn^.—Wood  is  mucli  heavier  when 
green  than  when  dry,  because  of  the  large  amount  of  water  which  it 
contams;  air-dr,  it  still  hold,  8  to  10  per  cent  of  moisture  and  even  when 
It  IS  kiln-dried  there  is  usually  some  water  left  in  it.  It  is  exceedingly 
hygroscopic ;  a  piece  which  has  been  Terj  thoroughly  dried  will,  if  placed 
m  a  mrast  place,  take  up  enough  water  to  equaUje  its  moisture  content 
with  that  of  the  surrounding  air.  This  capacity  for  taking  up  water  is 
responsible  for  the  swelling  and  warping  of  timber.  The  loss  of  water 
from  the  wood  causes  shrinkage  and  where  this  is  uneven,  checking. 

Seatoning.—The  process  by  which  water  is  giudnally  removed  tmm 
wood  IS  known  as  seasoning.  In  seasoning,  certain  chemical  and  phys- 
ical changes  take  place  which  render  the  wood  stronger,  more  durable 
and  usually  harder  and  heavier.  The  nature  of  these  changes  is  rathe^ 
imperfectly  understood,  but  it  seems  probable  that  certain  materials 
contained  in  the  pitii-r«y  and  wood  parenchvma  colls  become  changed 
into  tannins,  resins,  and  other  substances  which  have  a  preservative  and 
strengthening  effect.     When  properly  seasoned  a  wood  is  always  stronger 


'The  classiflcation  of  American  woods  \ 
V.  S.  Bur.  of  Forestiy  (1805),  10. 


s  taken  from  Roth's  Bull.  Timber., 
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than  it  is  wlien  unseasoned,     Tlit're  may  bo  se\'eral  kinds  of  seasoning, 
as  follows : 

\alitral  seasoning  talmi/  place  »ti  the  (ree— This  results  in  the  formation  of 
liPBrt«ood  by  the  means  alieady  indjcated  A  loss  of  water  occurs  aiioultaneouslj 
Hith  the  chemical  change  taking  place  and  tin  deposit  of  certain  aubstances  m 
the  cells  more  tban  counterbalancp^  the  loss  in  weight  so  that  the  heartwood  is 
specifically  heavier  althnugh  lo«er  m  moHture  content  than  the  sapwooti  Ihu 
ibange  from  sap  to  heartwood  la  veiv  important  in  conaidering  the  value  of  a 
timber  Sapwood  seems  iniapable  of  equaling  heartwood,  no  matter  ho«  care 
fully  it  may  be  handled  after  leaving  the  tree 

iTtificial  seasontnq — in  (fie  standing  tree  In  some  cases  as  tor  instance  In 
the  teak  forests  m  India  the  tree  is  girdled  and  then  left  on  the  stump  for  a 
lenr  or  more  before  being  cut  It  is  claimed  that  the  disadsantagea  of  this 
method  are  that  the  resulting  wood  is  more  brittle  than  if  it  is  seasoned  In  the 
usual  nai  and  moreover  during  the  process  it  is  more  exposed  to  the  attaikfl 
of  buiroMing  mseetH  To  offset  this  there  la  tlie  adiantage  of  rapid  seasoning 
with  but  little  checking      For  some  species  this  is  probably  the  best  method 

In  the  log  Material  left  to  season  m  the  logiisuaily  beconies  noticeablv  cbeckid 
Rapid  seaaoning  i-s  most  safelj  accomplished  in  pieces  of  small  dimensions 

By  air  drying  The  greater  part  ot  our  mateiial  is  air  dried— that  is  seasoned 
by  standing  m  piles  of  lumber  exposed  to  the  air  If  properly  piled  the  process 
«iil  pioceed  at  a  fairly  lapid  rate  and  the  checking  will  be  very  slight  The 
pile  should  be  so  arranged  that  the  air  oan  reacli,the  wood  from  all  sides 

By  kiln  drying  This  is  accomplished  bj  means  of  a  controlled  supply  of 
artificial  heat  Kiln  drying  is  resorted  to  whenever  it  is  desired  to  reduce  thi, 
percentage  of  moisture  below  that  of  air  dry  nood  or  wheneier  especially  rapid 
seasoning  is  required  If  the  opeiation  is  carefullj  [lerformed  the  wood  l^ 
seasoned  with  a  minimum  amount  of  chevking  it  is  made  stronijer  and  is  leas 
liable  to  decay  Of  lourse  kiln  dried  wood  will  take  up  moisture  frc)m  the  air  hut 
it  will  not  absorb  it  m  as  great  quantity  or  as  rapidlv  as  the  nir  dried  material 
therefore  it  actually  remains  driei  than  «ood  which  has  been  seasoned  in  the  air 
The  best  results  are  obtained  bv  prolonged  and  tarefui  air  drying  followed  by  kiln 
drying  If  properly  handled  nood  is  always  iraproied  by  being  kiln  dried 
L nfortimately  the  process  is  not  ■js  much  practiced  with  the  native  woods  as  it 
should  be 

6eaaoning  m  fluids  Timbers  sometimes  are  submerged  in  sea  water  for  vears 
before  being  dried  additional  strength  and  durability  apparently  being  gnen  to 
them  For  man*  \ears  this  has  been  the  process  with  oak  used  for  shipbuilding 
in  England  Of  course  this  method  of  seasoning  can  onlv  be  employed  where 
the  material  can  be  so  sulmerged  as  to  be  free  from  teredo  attack  Timbers 
cccasionallj  are  encountered  which  have  had  a  part  ol  their  seasoning  in  fresh 
watei  or  in  the  mud  at  the  bottom  of  freshwater  streams  or  lakes  an  example 
being  the  swamp  c> press  logs  which  are  raised  from  the  mud  of  rivers  and  lia>  >us 
in  the  southern  Lnited  States   after  haiing  lam  there  for  many  years 

''mail  pieces  of  woods  for  certain  purposes  aie  reasoned  in  oil  or  other  fluids 
All  these  methods  of  submerging  «oods  during  seasoning  have  the  very  great 
ahantage  that  the  process  is  thereby  made  a  very  gradual  and  uniform  one 
checking  being  reduced  to  a  minimum      However    these  methods  are  suited  only 

Heating  power — Tliis  vanea  with  the  content  of  carbon  and  contained 
roams,  oils,  etc.  Our  beat  firewoods  are  usually  those  with  very  thick, 
iJenso  cell- walls. 
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It  is  not  tho  intention  here  to  treat  of  the  chemical  composition  of 
wood  or  of  its  behavior  under  any  but  the  simplest  reagents.  However, 
there  are  a  few  very  simple  tests  which  may  aid  in  the  determination  of 
particular  woods  and  these  are  included  here: 

Molave  {Vitea  spp.)  turns  to  a  bright  greenish -yellow  when  treated  wltli  an 
alkaline  solution;  narra  (Pterocarpua  spp.)  gives  a  fluoreseent,  blue  color  to 
water;  betis  (Illipe  betia  (Blco.)  Merr.)  or  bansalaguin  iMimusopa  elengi  L.) 
will  form  a  lather  if  the  surface  of  the  wood  be  rubbed  with  water  or  saliva; 
caluinpit  {Terminalui  eduHa  Bleo.],  dalinai  (T,  pellueida  Presl.)  sacat  {T.  nitens 
Presi.)i  or  talisay  (T.  calappa  L,}  will  color  water  a  dirty,  straw- jellow ;  oatmon 
(Dilltnia  8pp.)  caTlties  water  to  become  pale  red. 

Others  of  our  woods  will  douhtleas  also  he  found  to  give  distinct  re- 
actions with  simple  reagents.^ 

3-    Dull  ABILITY    AND    DECAY. 

Fungi  and  bacterid — These  grow  abundantly  in  warm  and  moist 
situations.  Wood  which  is  partly  submerged,  or  in  contact  with  the 
groimd,  is  most  subject  to  the  attack  of  these  organisms,  a  continual 
supply  of  moisture  favoring  their  development.  Piling,  railroad  ties, 
and  portions  of  buildings  in  contact  with  the  ground  give  the  best 
illustrations  of  destruction  by  these  means,  but  while  wood  is  always 
liable  to  damage  from  these  causes,  they  are  not  the  most  serious  con- 
,siderations  in  this  climate. 

Beetles. — Woods  frequently  are  encountereil  which  are  completely 
riddled  by  the  burrows  of  wood-boring  beetles;  these  extend  in  all  direc- 
tions and  very  perceptibly  weaken  the  wood.  The  presence  of  beetles  is 
indicated  by  the  open  burrows  or  by  fine  wood  dust  pushed  out  from 
them.  It  is  said  that  no  woods  are  entirely  immune  from  beetle  attack. 
In  the  very  hard  woods,  however,  it  is  usually  only  the  sapwood  which 
is  affected.  Logs  left  in  the  forest  or  piled  with  beetle-eaten  material 
are  most  subject  to  attack.  Certain  woods,  such  as  dita  (Alstonia 
scholai'is  R.  Br.)  and  lanete  {Wrighlia  spp.),  are  particularly  liable  to 
be  damaged  in  this  way.  No  entirely  satisfactory  means  of  preventing 
beetle  attacks  has  as  yet  been  found. 

Anay  or  "white  ants." — Termites,  very  generally  known  in  the  Islands 
as  anay,  destroy  a  great  many  of  the  softer  woods,  completely  hollowing 
them  out  until  only  a  shell  is  left. 

Shipwwm  or  teredo. — ^This  is  the  most  serious  enemy  to  piling,  boat 
keels,  and  other  wooden  articles  which  are  immersed  in  sea  water.  The 
work  of  these  small  animals  constitutes  so  serious  a  nuisance  as  to  render 
any  but  a  very  few  of  our  very  hard  woods  useless  for  piling. 

'  A  diseuflsion  of  the  mechanical  properties  of  wood  is  given  in  Timber,  Bull.  1 0, 
U.  S.  Bur.  For.,  and  for  a  discussion  of  the  mechanical  properties  of  Philippine 
woods  the  reader  is  referred  to  Gardner,  Bull.  For.  Bur,,  Manila  (1906),  4, 
(1907),  2d  edition. 
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Hardness. — A  few  woods,  ench  as  mancono  (Xanthostemon  vcrdugu- 
nianus  Naves)  for  piling  and  molave  ( Titex  epp.)  for  house  construction, 
seem  to  be  immune  from  attack  because  of  their  hardness.  As  a  rule 
the  hardwoods  are  very  much  freer  from  insect  and  teredo  attack  than 
are  the  soft  kinds. 

Taste  and  odor. — It  seems  probable  that  some  woods  may  be  -safe 
from  insects  because  of  a  taste  or  odor  which  is  not  agreeable  to  the 
invaders.     This  is  supposed  to  be  the  case  with  calantas  {Toona  spp.). 


g. — Creosoting,  in  the  ver}'  few  eases  in  which  it  has  been 
tried  in  the  Islands,  has  been  very  satisfactory,  but  it  can  not  aa  yet 
come  into  common  use  because  of  the  present  prohibitive  cost  of  creosote 
in  Manila. 

Impregnation  with  mineral  salts  may  prove  effective,  if  some  way  can 
bo  found  of  precipitating  the  salts  in  the  wood  so  that  they  will  not 
leech  out  under  the  action  of  this  moist  climate. 

Painting  a  wood  has  proved  eiJective  so  long  as  the  painted  surface 
does  not  become  cracked. 

There  is  further  need  of  experiment  to  determine  what  Philippine 
woods  are  most  immune  to  insect  and  teredo  attack,  and  what  are  the 
best  artificial  means  of  defense. 

USES   OF   PllIIJPPINE    WOODS. 

While  complete  tests  have  not  been  carried  out  for  any  Phiiip])ine 
woods,  certain  of  them  have  been  found  to  be  particularly  well  fitted 
for  especial  uses,  and  the  effort  is  here  made  to  group  the  woods  of 
commerce  according  to  their  use. 

1.  In  places  exposed  to  salt  water  and  teredo  attack. — For  piling:  Liusin, 
betis,  aranga,  mancono,  banaba,  batltinan,  bolongeta,  duHgon,  duUgon-late,  man- 
gachapuy,  molave,  and  yacal  are  used;  but  tlie  first  four  mentioned  give  the 
best  satisfaction. 

In  addition  to  these  tbere  ie  agoho,  which  by  its  great  hardness  and  its 
norma],  tapering  shape  seems  to  be  well  fitted  for  piling.  It  seems  not  yet  to 
have  been  tried  for  that  purpoae. 

For  ship  and  boat  building;  Teak,  usually  of  the  first  importance  aa  a  ship- 
building wooii,  is  of  small  importance  in  the  Philippines  because  of  its  very 
restricted  occurrence.     It  is  obtainable  only  in  small  quantities. 

For  keels  and  other  parts  ot  ships  exposed  to  salt  water;  Aranga,  banaba, 
bansalaguin,  betis,  duHgon,  guijo,  liusin,  molave,  narra,  palo  maria,  and  yacal 

For  small  boats,  bancas,  eascoes,  ete.,  a  large  number  of  different  woods  are 
employed,  among  which  are:  Apitong,  amuguis,  bancal,  banuyo,  calantas,  white 
lauan,  lumbayao,  malasantol,  malugay,  mangachapuy,  and  tanguile. 

2.  In  places  where  the  wood  is  in  eontact  trith  the  ground. — For  corner  posts 
of  houses  (karigues)  :  Molave,  ipil,  acle,  agoho,  aiupag,  anubing.  aranga,  ba- 
naba, bansalaguin,  banuyo,  batitinan,  betis.  calamansanay,  duQgon,  duQgon-late, 
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liusin  raaeaagin  maiicon  manf,aihapm  narra  palo  mari'i  aasalit  supa 
tamajuao   tucan  calao   }aoa1 

For  railroad  ties  Mo1a\e  ipil  atle  betia  aranga  dufi^n  yatAl  lindalo 
aasalit  supa  anubing  banaba  hoiongeta  agobo  In  addition  t<  these  the 
folioBing  liave  been  recommendei  bi  the  Forestrj  Bureau  as  worth  testing 
loog  dao  IDracontmidutn  ap  )  apit<ng  amuguis  banujo  raalaruhat  (Eugenia 
np  )    palo  marla 

For  paving  blocks  Molave  la  the  only  native  wood  which  is  known  to  be 
sBtisfaetoiy  ao  a  pa\ing  block  Several  of  the  woods  used  for  railroad  ties  should 
be  tried  for  this  purpose 

3  For  use  oa  constiurlton  ttmbers — For  heaiy  fiaming  and  general  high 
grade  const ructi  >n  4c!e  ag  ho  alupag  aianga  banaba  han^lagum  batiti 
nan  beti«  catmon  dliQgon  duQgon  late  ipil  liuain  macaastn  maugachapuv 
molave   narra   palo  niana    sasalit   supa   tamavuan    tucan  catao   yaeal 

For  medium  grade  construction  Anubiug  lumbavao  guijo  malaaantol  main 
ga>    lanutan   calamansanav   banu;)   batete   apitorg   amuguis   tanguile 

For  light  or  temporary  conitruction  Balacat  balinhasav  bancal  batino 
(almtas  calumpit  tupang  duguan  iai  nsi  dita  lanete  white  lauan  red  laum 
malapapaja   mayapis   nato   sacat   santot    talisa^ 

4  For  use  m  makina  furmlure  and  ornaments — For  the  tefter  grades  of 
furniture  there  are   used     Tmdalo    acle    palo  maria    catmon    teak    supa    ipil 

1  arra  calamanaanay  banmo 

Cheap  furniture  is  made  of  (,uijo  bancal  apttong  calumpit  lalmii  aaeat 
taliaa^  dita  santol  lati(u1in  bitete  malu^aj  Tunguile  red  and  white  lauan 
apitong  and  lumbayao  make  cheap  furniture  of  excellent  jualitj 

Besides  the  abo*e-menti  ned  woods  the  following  are  used  in  cabinet  miking 
"inubing  aranga  banaba  banaalaguin  camagon  bolongeta  ebon}  lanet*  lano 
tan  macaasin  tucan  calan  -^acal  narra  Lanete  molave  and  aantol  are  amon^ 
the  woods  used  for  wood  carving. 

III.    KEY    TO   PHILIPPINE   COMMERCIAL   WOODS. 

It  lias  been  the  effort  to  make  this  key  cover  all  the  woods  in  the  first 
three  groups  on  which  the  Bureau  of  Internal  Revenue  collects  a  tax; 
and  in  addition,  such  ol  the  fourth-group  woods  as  are  commonly  found 
on  the  Manila  market.  The  one  wood  of  the  first  tliree  groups  which  has 
not  been  included  is  malaeadios.  Specimens  of  wood  bearing  this  name 
have  been  received  from  several  different  provinces.  These  specimens 
represent  three  or  four  widely  different  species.  Repeated  effort  has 
failed  to  discover  here  a  wood  bearing  the  name  of  "malaeadios;"  al- 
though a  numbe]'  of  dealera  liave  said  that  it  is  occasionally  found  in  the 
Manila  market.  We  must,  for  the  present,  leave  this  wood  out  of  our 
consideration, 

EXPLANATION    OF    THE    TERMS    USED    IN   THE   KEY. 

Non-porous  and  porous  woods.      (See  p.  354.) 

Seasonal  rings  (see  p.  355). — These  are  defined  by  a  Ime  at  either 
margin  or  by  the  greater  density  of  structure  in  the  outer  part  of  th^ring. 

Ring  porous. — With  one  or  more  rows  of  large  vessels  in  the  early  part 
of  the  ring;  the  later  part  of  the  ring  having  the  vessels  smaller  and 
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D^ffvae  poroM,"— With  the  veBsels  of  approximately  uniform  size  and 
icattered  through  the  ring 

Wherever  the  nng^  haie  seemed  to  be  doubtfully  distinct,  the  wood 
has  been  included  m  both  sections  of  the  key.  This  will  explain  why  a 
numbpT  of  woods  are  found  more  than  once. 

Unless  especially  otherwise  indicated,  the  color  credited  to  a  given 
wood  i«  that  of  the  heartwood. 

In  using  this  kp\  no  special  equipment  is  needed  beaide  a  sharp  jack- 
knife  and  a  small  iens  capable  of  iiiagnitying  as  much  as  five  dianieters. 
The  end  of  the  blotk  used  should  l>e  carefully  smoothed  with  the  knife, 
tiO  that  the  diffeient  structural  features  may  be  seen  with  tlie  lens. 
Ordinarily,  the  cross  section  is  the  only  one  used,  as  it  shows  nearly  all 
of  the  points  which  it  11  necessary  to  observe. 

The  figures  used  to  illustrato  this  key  have  been  made  with  a  uniform 
magnilication  of  about  hvc  diameters. 

Kfj  t<  Philippine  oomtnerdal  woods. 

a.  NoNFOBous  WOODS  Benouet  pine  (8eefl({.  1 ). 

Obeoon'  pine. 
Califobnia  bedwoou. 

on.    POHODS  WOODS. 

6,  Slasonal  b[N(.8  distinct 
e   Ring  poroni 

d    Wood  parenchjma  in  na**    tanj,ential  linpH 

e   Tangential  section  ahowing  faint    parallel    tranavetae  lines      hstinct, 
sueetish    cedary  odor     wood  coloring  unter  a  fluorescent  blue 

Narba.  (see  flg   2). 
et    Not  as  above 

/   Pale  to  dark  rea  , Banaba   (see  fig.  3). 

ff    BroHnish   to  da        biownmli;    vewels   containing  glintening   dark- 
colored  depoBifs  ..,". Batiti.nan  (mc  fig.  4). 

dd   Parenchyma  lines  wanting 

c   Moderately  heavy  tfl   heavy  and  hard;  yellow  to   very   dark   brown; 

strong,  Bp'  y  odor  Teak  (see  fig.  6). 

ee.  Light  and  aoft,  red,   cedarj  odor Calantas  (see  fig.  6). 

vc.  Diffuse  porouB. 

d.  Wood  pareneliyma  prominent. 
e.  la  concentric  lines. 
f.  Pith-rays  very  small. 

g.  Wood  soft  and  white,  with  bitter  taste Dita   (see  flg.'T) 

gg,  N;  t  whit*. 

ft.  Wood  forming  a  lather  when  rubbed  with  water  or  saliva;  ves 
sels  in  oblique  radial  lines. 

t.  Very  hard  and  heavy;  very  dark  red BANaALAQUin. 

a.  Lighter  in  weight  and  color;  not  quite  so  hard. 

Betib  ( see  flg. 
hh.  Wood  not  forming  a  lather  when  rublwd. 

t.  Vessels  medium  size,  scattered,  not  numerous;  wood  paren- 
chyma lines  very  distinct Lrosiw   (see  flg.  9J 
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FOXWOIITHY. 

ii.  Vessels  small,  very  numerous,  in  short  radial  rows;  pareii- 
cliynia  in  very  fine,  broken  lines,.  Tamayuak  |soe  fig.  10). 
ff.  Pith-rays  of  medium  size;  very  hard  and  heavy;   reddish  brown  to 
chocolate  color;  parenchyma  lines  very  fine. 


ee.  Clustered  about  large  vessels. 
/    Wood  white-  not  heavy 

<l    Pith  rais  small     wood  parenchjma  form  ng  a  lery  narrow  fringe 
about  the  vessels  Ealac*t   (see  fig.  12). 

IS    I  ith  ra\9  medium  size     w  od  parenchima   forming  a  very  dis- 
tinct fringe  about  the  lessels    very  bad  ol  r  when  first  cut. 
CuPANG   (see  tig.  13). 
jf    \\  Kid  not  white     heavier 
q    ^\ood  daik  brown 

ft    '^eaajnal  rings  rifher  narrow     whitiali   lep  aits  in  vessels. 

\CLB   (see  fig.  14). 
hh    Seas)nal  rings  broad    vessels  without  whitish  deposits. 

Baniyo  (see  fig.  15). 
jg    With  \ell  w  or  rcdiial   tinf,e 

h   Dark  red     parenchyma  sometimes  fi  rmin^   lines   between   ves- 
sels Iucancalao  (see  fig.  IC). 
hh    Parenchjma  onlj  about  vessels 

I    l[ello«    to   dark    reddish  brown      sulphur  yellow   deposits    in 
vessels  Ipil    (see  fig.   IT). 

\elIo«iahred     no  yellow  depi  sits  m  leisela 

Tindalo   (see  fig.  18). 
lid.  V\ood  parenchyma  not  prominent 
e.  Wood  white   or  grayish 

f   Grav  with  famt  greenish  yellow  tin^e     \ety  hard  and  heavy;  ves- 

aela   small   and   scattered     wood   turning   bright  greenish-yellow 

when  treated  with  an  alkaline  solution         Molave   (see  fig.  19). 

ff    White     raoieratel\  heavy  and  moderately  hard    vessels  very  small, 

m  short  radial  lines 

g    Very  e\ en  grained    tasteless  T  anete  (see  fig.  20). 

gg.  Less  even  grained;  with  bitter  taste Bating  (seefig.21). 

ee.  Not  white  or  grayish. 
f.  Vessels  clogged  with  white  substance;  heartwood  brownish  or  green- 
ish or  greenish -yellow ANumsG  (see  fig.  22) . 

ff    Vessels  not  clogged  with  whitish  deposits. 
g    Seasonal  ring  marked  off  by  a  distinct  line. 

ft    Vessels  e\uding  an  oil  whenever  cut  across;   heavy  and  hard. 

I  Yellowish-brown Sufa  (see  fig.  23), 

II  Reddish  brown;  all  surfaces  stained  by  the  oil. 

Batetb  (see  fig.  24). 
hh.  Vessels  not  exuding  an  oil;   pink  or  pale  reddish. 

i.  Edge   of   seasonal    ring   a   fine    line;    bard   and   moderately 

heavy  Malubay    (see  fig.  25). 

ii.  Edge   of   seasonal    ring   a    coarser    line;    wood    softer   and 

■  lighter;  pith-rays  more  distinct Duguan   (see  fig.  2(i). 

.  gg.-  Seasonal  rings  not  marked  off  by  a  distinct  line. 

h.  Wood  purple;  with  parallel  transverse  markings  in  longitudi- 
nal sections  Lanotah    (see  fig.  27). 
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hh.  Wood  nut  |iiii'|ile;  witlioul  tmiiBveTBe  iiurkiiigH, 
i.  Dark  red. 

).  Vessels  large,  wnitteied,  with  red  depoaitH. 

LuMHAVAd  (see  lig.  -iH) . 
jj.  Vesupls  medium  mm,  acattered,  witimut  red  depcisilH, 

AMiTiiUie   (fteo  flg.  20). 
a.  Not  dark  led. 

j.  Wood  coloring  wnter  ti  pale  straw-yelluw ;  iuoderat«ly 
lieavy  and  nuidei'ately  liard ;  vrsnelH  of  medium  sXxe, 
often  ill  move  or  K'hs  wavy  lines  in  outer  part  of  sea- 
sonal   ring    Calumpit. 

Dalinsi. 

Sacat  (see  lif,'.  :!C). 

jj.  Wood  iKit  (-■oloriint  wutet  striiw-yeliow;  vensels  Hcattflrwl, 
niedinm  size  to  small;  pale  reildisli. 

/;.  Very  hard  and  lieavy  Ai.upag   (Eiee  Gg.  31). 

kk.  Roft  and  nii>denitely  lieavy;  faint,   c;ainp1ior-llke  oclc)r 
when  first  clit Santol   (se*  fig,  32). 

hb.    SllASONAL  RINCS   MOT  DISTINCT, 

c.  Pith-rays  broad  or  very  broad. 
d.  Wood  soft  and  ligbt;  whitish. 

e.  Tangential  section  showing  numerous  fine,  parallel,  transverse  linea. 
TKL.IJTO  (gee  fig.  33). 
ee.  Tangential  section  without  transverse  lineH, 

Malai'apaya   (see  flg.  34). 
dd.  Wood   bard   and   heavy;  reiidisb   or   purplinb ;   vessels   with   white   de- 
posits   Catmos   (see  fig.  35). 

fc.  Pitb-rays  not  broad 

((.  Wood  parenchyma  in  ooncentrie  lines  or  clustered  about  vessels, 
c  Wood  parenchyma  in  regular  concentric  lines. 

/.  Heartwood  black  or  with  black  streaks;   very  heavy  and  very  iiar<I, 
bolonobta. 
Camagon. 

Ebony  (sec  fig.  311). 
ff   HeartHiKxl  not  hlatk 

g   Pith  rays  of  medium  iize     wo<»I  ver\  hard  and  heavy     heartwood 
chocolate  color    pirenilrtma  lines  %er\   tine 

DuNGOB'  (see  fig-  11). 

DT  NOON  I  ATI.. 

Ill    Pith  ra^s  fine  and  indistinct 

ft    \essel8  medium  si/e  or  nmall    in   irregnlar  raiiial   lows,  with 
occasional  telluuish  deposits 

I  \  er\    hard   and   heaw      forming    lather   when    nibbed    ivitli 

j    parli   red  and   very   hard  Bansalauuin. 

31    Slightly  lighter  in  color  and  weight        Betis  (see  fig.  8). 

II  Moderateh    beavj    and    moderately    hard      not    forming    a 

lather  with  water  or  saJiva  Nato   (see  lig.  37). 

bh    VcfseH  medium   size  to   large     scattered     without   vellowieh 
deposits     heavy  to  very  heavy  and  verv  hard 

I  Wood  dark  hrownisb  or  reddish  brown       AooHO  (see  fig.  38). 

II  Pale  reddish  I  lUBiN  (see  lig.  9). 
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ee.  Wood  paren  1  yma     ot    n  reguiai 
/.  In  very    rregular  wavy  1  nes 

g.  Connecting  the  vesaelB     w  )od  heavy  and  hard    vellowish  to  dark 
redd  sh  bro^n  or  cl  oc  iate  color  Maca^sin  (seelig.39). 

gg.  Not  connect  ng  ihe  veiisels 

ft,  ^  esBels  of  med    m  b  ze     n    rregular    bra  ch  rig  lines  and  toiT- 
ta  n  ng  pale  3ell  w  deposi^B  P4L0  Maria   (see  flg.  40). 

hh.  Vessels  medium  s  zed    scatte  ed     wood  pale  reddish ;  moder- 
ately 1  ei       a  d  m  iJeratel     1  ard  Duquan  {see  fig.  26) . 
a  very    mall         short  rad  al     o  vs     parenchyma  lines 


lAlA 


10). 


ff.  Wood  parenchyma  clustered  about  the  vesnels 
g.  Vesfelt  large    scattered 

ft.  Wood  br  »n  4cle  (se 

kk.  Wood   vb  te       th  bad  odor  t,   pang  (si 

gg.  Vessels   smaller    l      irregi  lar  wavy   li  es      vood   with   reddish 

t  nge  TuCAft  CALAO   (see  fig.  16). 

dd.  Wood  parenchjma     f  p  esent        tho  t  regi 

e.  Vessels  verj  small  to  me  I  um  s  ze 

/.  White    vessels  *erv  small 

g.  With  b  tter  taste 

gg.  W  thout  bitter  taste    fine    gr    ned 

ff.  Not  wl   te 

g.  Dark  b  own       erv  I  a  d  and  very  1  ea 

fi,  W  tl     si  ght    purpl  si     t  nge     oil 

vessels    veasels  very  sd  all 


Ekr  ar  a  gemeut. 

Bating  (see  fig.  21). 
Lanbtb  (see  fig.  20). 

>       e  sels  very  small, 
d  ng    from    freshly    cut 


Aft.  W  th  fa  nt  green  sh  yellow  t  nge  Sasaut  {» 

gg-  Yello  y    vessels  small  to  medi  im  size 

ft.  W  th  p  nk  sh  t  nge      essels  few  and  scattered. 

Calamanbanay   (se 
hh.  ^  tho  t  p  nk  sh   t  nge     vessels  nume  ou4    small   i 
s  ze     woid  w  th  greasy  feel  1^A^CAL   (si 

ggg.  Pale   o    di  k  red 


fig.  43). 
medium 
fig.  44). 


ft.  P  tl  rajs 


..  Not  as  abo  e 


de.i     d^et      th     1   te. 


4BAN0A   (see  fig.  45). 


I.  Wood  hea  -j  and    ery  ha  d    pale  red      Alupao  (see 
:t    ^oderatelj   I  eayy     not  very  I  ard 
;    Cra  n  crooked   n  t  9m>oth    g  readily  with  the  pin 
k    Dark  red  Ai    ouis   (see 


fig.  2B). 


kk    Lighter    n  color  and     e  gl  t  Balinhasay. 

}j    Grain  straight  working  well 

k    Soft     pale   red   to   red    wjth    f      t    camphor-like   odor 
when  first  cut  Samol  (see  fig.  32). 

Kk    Moderately  larl    lea  t    ood  brown    h-red;   faintly  dis- 
agreeable jdor  when  first  cut 

Malasantol  (see  fig.  4G). 
ee.  Vessels  med  nm  s  *  to  large 
(.  Witho  t    res  nous    depos  ts    or    res  nous    odor     wood    white,    with 
green  sh  tinge     p  th  rays     hite  a  d  pro     nent 

Bat  « LIN  (see  fig.  47). 
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tf.  With  resinous  deposits  and,  sunietinies.  reshiuiis  luliir. 
g.  Wood  witliout  reddish  tintce. 

ft.  Very  liarii  and  lieavy. 

i.  Straw  color  or  almost  wliiti>,  wlien  fresli. 

Manoachapuy  (see  fig.  4H). 

11.  Liglit  to  dark  brown Yacal   (see  fig.  4lt). 

hh.  »uft  and  liKlit, 

i.  White  to  grayisli,  uneven  grain Mayai-ib   (see  flg.  50). 

ii.  Orayish;  very  soft  and  liglit;  comparatively  straight  grain. 
White  Lauan   (see  flg.  51). 
jy.  With  reddish  tinge, 
ft.  Vessels  of  mediiim  .size, 

1.  Rather  dark  and  coarse  f-niined,  shining,  brittle. 

Tanquii-b  (see  fig.  52). 
ii.  Lighter  color,  grayisli-red,  dull;   heavier  and  harder;    liner 

grain (iuuo   (see  flg.  53|. 

hh.  Vessels  lai'ge  and  numerous. 

1.  Wood  moderately  lieavy  and  hard ;  dai'k,  often  witli  purplish 

tinge  Apitono   (see  fig.  54). 

i\.  Soft  and  light;   pale  red Vxo  I^auab   (see  fig,  55). 

Vr.  NOTKS  ON  sriiciiw.'' 

ACLE. 
Pitheeolobium  acle  llSlco.)  Vid,  Fum.  LEGUMINOS>E. 

{ ilimosa  acle  Blanco.) 

Acle  (T.) ;  anaguep  (I.,  T.) ;  langviip,  (juitaquita,  tabalangi   (V,). 

Philippines.  Witiely  distrilmtod  through  the  Archipelago.  Said  cloaely 
to  resemble  the  pynkadoo  (Xylia  dolabriformis  Benth.)  of  India. 

Moderately  heavy  and  hard.     Sp.  gr.  0.610  to  0.693. 

Fine  grained,  durable  and  seasons  well. 

Sapwood  whitish;  heartwood  dark  brown,  like  Knglisli  walnut.  De- 
tided  peppery  odor,  causing  sneezing  when  planed  or  sawed. 

Aele  eliips  soaked  in  water,  color  the  water  a  dark  brown  and  give  it 
a  slightly  aromatic  odor.     The  coloring  matter  is  also  soluble  in  alcohol. 

Uses. — Acle  is  one  of  the  most  satisfactory  woods  for  fine  furniture 
and  cabinetniaking.  It  is  used  in  first-class  construction  of  various 
sorts.  It  is  said  to  be  difficult  to  bum  it.  It  is  known  to  be  used  for 
railroad  ties;  posts;  bridges;  chairs;  desks;  doors;  floors;  planks;  siding 
of  houses;  naval  constructjon ,  sides  of  guitars 

'In  the  following  species  notes  moat  of  the  commi  n  niimes  have  been  takm 
from  Dr.  H.  N.  Whitford  s  Chet-k  List  The  notes  on  the  uses  of  indiMduai 
woods  have,  many  of  them  been  taken  from  data  c)n  file  in  the  Bureau  of  Forestry 
The  following  abbreviations  are  u-fed  to  designate  the  dialect  or  the  region  in 
which  a  particular  name  is  used: 

B _...  Blool.        I  II.  Sur noeoeSur.  I  Pang FanKaelnan 

Cag. CBgayftn.  Neg Negrtlo,  T Tagalog. 

I. iBorot,  N.  Luz Northern  Luzon.  |  V Vteayad, 

II J Ilocano.    I  Pam Pampaoga.  j  Z Zsmbalfe. 
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Strw:ture. — Pith-rays  very  fine,  indistinct  in  t]n^  liwii'twoixl  lieeause 
of  the  dark  color.  Vessels  iiioflerately  large,  sc^atteretl,  in  more  or  loss 
wavy  lines,  surrounded  by  a  fringe  of  wood  parehchynia  and  containing 
whitish  deposits. 

Banuyo  is  the  wood  most  often  substituted  for  aele.  ft  may  be  distin- 
guished from  aele  by  its  more  distinct  and  wider  annual  rings,  its  lighter 
color,  the  absence  of  whitish  deposits  in  the  vessels  and  by  its  greater 
softness. 

Bull.  For.  Bur.  Manila  (1!I0G)  4,  59;  '^d  ed.  (1907),  63.  Aliem,  1.  c, 
16-18. 

AG  OHO. 
Casuarina  equlselifolia  Foi'»t.  Fam.  CASUARINACEyE. 

Agoho  (T.,  11.  Sur.) ;  agoso  (I'arop.,  'J'.);  afi^uso  (Z.) ;  antong  (X. 
Vis.) ;  aro  (II.)  ;  ayo  (V.)  ;  caro  (Jl.)  ;  karamutan  (Moro)  ;  malabolioc 
(V.).  Foreign  names:  Am  (New  Ouinea) ;  l>eefwood  (Anstvalia,  t'ey- 
Ion,  India) ;  cassowary  tree  (India) ;  filaro  (Santa  Lucia) ;  horsetail  pine 
(Trinidad) ;  ironwood;  ru  (India)  ;  swamp  oak,  she  oak,  or  botany  oak 
(Australia);  whistling  pine  (Jamaica). 

From  Queensland  northward  throughout  the  Eastern  Tropics. 

Common  along  the  scacoast  from  the  extreme  northern  to  the  extreme 
southern  parts  of  the  Archipelago,  growing  in  the  whi)^  sand  of  the 
beach,  also  back  along  the  streams  into  the  mountains  up  to  1,000  meters 
altitude. 

Other  species  of  Casuarma  occur  but  have  not  yet  become  of  com- 
mercial importance  in  the  Archipelago.  Their  wood  may  be  distin- 
guished from  that  of  (!.  equhctifoUa  by  tlie  much  larger  pith-rays. 

A  very  hard  wood,  heavy  to  very  heavy.  S])ecitic  gravity,  0.70-i  to 
0.943. 

Very  durable,  but  little  used  because  of  the  difficulty  of  working. 

Sapwood  very  light  brown,  becoming  gradually  darker  in  the  forniation 
of  heartwood,  with  no  sharp  line  of  demarcation  between  the  two.  Grain 
fine  and  straight.     No  seasonal  rings. 

Uses.— Agoho  ia  an  extremely  fino  firewood,  ft  makes  an  intensely 
hot  fire,  too  hot  for  some  purposes.  The  wood  is  us&l  for  general  con- 
struction work;  posts;  boards;  charcoal;  railroa<l  ties.  It  is  said  to 
furnish  excellent  piling  in  some  of  the  coimtrics  where  it  is  grown.  It 
is  not  known  to  be  used  for  piling  in  the  I'hilippines ;  hut  its  gi'oat 
hardness  and  durability  would  seem  to  indicate  fitness  for  such  work. 
It  should  also  be  tried  for  paving  blocks. 

Structure. — Pith-rays  usually  very  fine  and  indistinct;  but  occasional 
compound  rays  are  found.  Vessels  medium  size,  scattered  or  in  irregular 
branching  or  obscurely  radial  lines.  Wood  parenchyma  in  fine,  con- 
centric, wavy  lines. 
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The  wood  most  likely  to  be  confused  with  agoho  is  liusin,  which  is 
useful  for  the  same  things  and  which  is  lighter  in  color,  with  larger  and 
more  widely  scattered  vessels. 

Bull.  For.  Bnr.  Manila  (1907),  4,  C8. 

ALUPA<i. 

Euphoria  cinerea  Rn>Ilk,  Fam.  SAPINOACE>E. 

iKujiliorin  lilfhi  Blanco,     Hapiiiiliis  cincrens  Turci, ) 

It  is  probalile  that  other  closely  related  species  in  the  genus  Nephelium 
furnish  some  of  this  wood. 

Alipay,  alupag  (T.) ;  ahipag  ania,  alupe  (Panip.) ;  apalong  (N.  Luz.) ; 
hiilala  (B.) ;  dulit  (Neg.) ;  haliijiag  (Tavahiis). 

Philippines. 

Heavy  and  very  hard. 

Seasonal  rings  distinct.  Diffuse  porous.  Sapwood  very  pale  reddish  ; 
heartwood  very  slightly  darker.     Fine  and  straight  grained.  ' 

i/ses.^-House  construction;  flooring;  posts;  ax  handles. 

Structure. — Pith-rays  very  fine  and  indistinct.  Vessels  small  and 
scattered,  often  two,  three  or  four  in  a  row,  separated  only  by  cross  parti- 
tions. 

Maliigay  is  the  wood  most  like  aliipag.  It  may  be  distingnishcd  from 
alupag  hy  its  lighter  weight,  larger  vessels  and  the  distinct  line  at  the 
cud  of  the  seasonal  ring. 

AMUftUIS. 

Koorderslodendron  pinnatum  iing£JS8^,') Me^.        Fam.  ANACARDIACE/E. 

{Odina  muliijuga  Vid.  UelicteTes  pinnata  Blanoo.  Crytocarpa  quinquestila 
ISIano.     Odina  speciosa  Blume.) 

Ambogues  (V.);  ampopo  (C.) ;  bancalari  ([.);  bancochasi  (II-); 
calumanog  (V.);  carugcog  (B.);  dangila  (T.)  ;  lax:o-laco  (V.);  niar- 
santog  (N.  Luz.);  palo-santo   (T.)  ;  samhulauan   (V.);  twi    (Neg.). 

Philippines,  Celebes  and  New  Guinea. 

Very  widely  distributed  in  the  Islands. 

Moderately  heavy  and  hard.     Sp.  gr.  0.690. 

Sapwood  pale  red  hearts  nod  dark  red,  both  sap  and  heartwood  often 
with  n  regular  lead  colored  areas  black  spots  often  scattered  through 
the  wood  Sea'^onal  rings  sometimes  distinct,  sometimes  not.  Diffuse 
porous  Bather  fm(,  but  not  strught  grained,  not  smoothing  readily 
under  the  plant  Sai  1  to  ha\(.  i  slightly  disagreeable  odor  when  freshly 
worked. 

Uses. — Ordinary  construction  and  cabinet  work;  posts;  rafters;  floor- 
ing; furniture;  inside  partitions  of  houses;  naval  construction;  planks; 
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superstructure  of  ships;  framing;  carriage  making:  .reooiumenOed   for 
railroad  ties. 

Siructure. — Pith-rays  fine  and  indistinct.     Vessels  small  and  scattered. 

Balinhasay  is  the  wood  wliich  is  most  like  amiiguis  fn  structure.  It  is, 
however,  distinctly  lighter  in  color  and  weight 

Other  woods  of  red  color  are  often  substituted  for  amuguis.  Ono  local 
merchant  has  been  known  to  have  for  sale  at  one  time  as  many  as  eight 
different  woods  under  this  one  name. 

Bull.  For.  Bur.  Manila  (1906)  4,  .')i5;  M  ad.  (1!)07)  4,  6?.  Ahern, 
I.  c,  85-36. 

ANUBING. 
Artocarpus  cumlngM  Trrc.  Fam.  ARTOCARPACE^. 

{Ariocarpue  aiHtla  Blanco.) 

It  is  (]uite  probalilo  that  some  of  tlie  ollior  species  of  Arlorar/His  furnish 
some  of  this  wood. 

Anabiong  (V.) ;  anobion  (I'amp.) ;  bajuto  (A   |     ul  ild  fl ) 

Philippines. 

Moderately  hard  and  moderately  hea¥>      Straight  grained 

Seasonal  rings  distinct.  Sapwood  whit^  heartwood  greenish  \ellow 
to  brownish.  Very  disagreeable  taste  and  slighth  disagiceabit  odor, 
when  fresh. 

Uses. — House  construction;  posts;  rafters    railroad  ties 

Structure. — Pith-rays  medium  size,  distinct  white  or  lighter  than  the 
surrounding  wood.  Vessels  medium  size,  scatteied,  hlled  with  wliite 
glistening,  milky  deposit  and  surrounded  by  a  very  thin  fnnge  Df  wood 


The  wood  known  as  cubi  is  practically  the  same  as  anubmg  It  maj 
come  from  another  species  of  Artocarpus  but  is  not  distinguished 
Antipolo  {Artocarpus  mcisa  h.  f.)  is  ver>  much  like  anubing  but  softer 
The  wood  known  as  lanca  or  nunca  comes  from  \itocarpvs  integrifolia 
L.  f.  This  wood  is  softer  and  more  even  in  te\ture  than  anubing  and  is 
used  for  the  backs  and  sides  of  guitars  and  other  stringed  instruments 

The  only  other  wood  which  might  be  miiitaVen  for  anubmg  is  bati 
eulin;  this  is  whiter,  softer  and  without  the  white  deposits  in  the  \essela 

Ahem,  t.  c.  31,  22. 

APITONG. 

Dipterocarpus  grsndiflorus  BlaiKto.  Fam.  DIPTEROCARPACEyE. 

{Moeatiera  grandiflora  Blanco.) 

Philippines,  Borneo,  Malay  Peninsula. 
Dipterocarpus  sp. 

Anahaon  (B.)  ;  apitong  (T.)  ;  eammyao  (I!.)  ;  diico  (N".  Tai?..). 
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Philippines. 

Balao  (T.)  ;  Imlay  (Batangas)  ;  caniiliiig  (Nog.);  lign,  Malapalio, 
panao  (T.);  panantuloii  (Pang.,  II.). 

HAGACHAC. 
Dipterocarpus  lasjopodus  Perk. 

Philippines. 

These  three  woods  pass  for  the  same  thing.  They  are  widely  distrib- 
uted and  furnish  much  of  the  timber  of  the  Tslands. 

Moderately  heavy  and  moderately  hard. 

Sapwood  light  colored ;  heartwood  dark,  with  reddiftli  oi'  purplish  tinge. 
Grain  straight,  but  coarse.     With  more  or  less  distinct  resinous  odor. 

Uses. — Ordinary  construction;  shipbuilding;  bancas;  cascoes;  planks 
for  ships;  ship  Imttonis  and  sides;  piles;  interior  finish;  rafters;  sills; 
recommended  for  railroad  ties. 

jStrwci we.— Pith-rays  medium  size,  distinct.  Vessels  large  and  scat- 
tered. Wood  parenchyma  scattered,  sometimes  abundant  Reain-canals 
often  very  distinct.  Wood  with  considerable  quantities  of  resin  exuding 
when  fresh. 

Bull.  For.  Bur.  Manila  (1906),  4,  51;  3d  ed.  (1907),  4,  53-54. 
Ahem,  !.  c,  33-24. 


Sp.  gr.,  of  apitong,  0.6 


AKANGA. 

Homalium  luzoniense  F.  Vtll.  Fatn.  FLACOURTIACE^. 

H.  Panayanum  F.  Vill. 
H.  villarianum  Vid. 

All  Philippine  species. 

Ampupwyot  (V.,  11.)  ;  cuela,  laing  (Rizal) ;  puyot  (V.). 

Wood  very  hard  and  heavy.     Sp.  gr.  0,863, 

Pale  reddish.     Fine  grained.     No  seasonal  rings. 

Uses. — Piling;  high  grade  construction;  boat  building;  cabinetwork; 
flooring;  posts;  paddles  for  beating  clothes  (palo-palo)  ;  rafters;  railroad 
ties.    A  strong  and  durable  wood,  which  resists  the  teredo. 

Structure. — Pith-rays  fine,  very  numerous  and  closely  packed  bending 
outward  to  pass  vessels,  appearing  to  be  margined  with  white  and  taking 
up  a  very  large  part  of  the  wood.     Vessels  small,  in  short  radial  rows. 

Bull.  For,  Bur,  Manila  (1906)  4,  61;  9d  ed.  (1907)  4,  65.  Ahem, 
1.  c.  34-5. 
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Agguc  (Cag.)  ;  aligamon  (Tl.)  ;  balacat  (ramp.):  higaa  (Bizal)  ; 
ilanlie  (Tayabas)  ;  ligaa  (T.). 

rhilippines. 

I'robaWy  tlie  other  species  of  Zizypkiis  fiiniish  sotiio  of  tlio  wood 
known  as  balacat. 

fllosely  related  to  the  Indian  S[>ecres  of  Zizpijhus. 

A  moderately  heavy  soft  wood.     Sp.  gr.  0.517. 

Wliite  to  light  brown,  (.'oarse  and  straight  grainetl.  Seasonal  i-ings 
distinct.  Diffuse  porous.  Heartwood  slightly  darkec,  liiit  scarcely  dis- 
tinct from  the  sap.     Faintly  unpleasant  odor. 

"Used  in  light  and  temporary  eonetruetion. 

Stnwtnrr. — Pith-raye  small  but  distinct.  A''esselfi  of  medium  size,  in 
very  short,  radial  rows  and  sometimes  in  wavy  lines  connected  by  worn! 
parenchyma,  with  clear  and  glistening  de]»ositB  in  the  vessels. 

Bidl.  For.  Bur.  Manila  (liWB),  4,  67;  8d  ed.   (1907),  4,  110. 

UA  LA  OKA  CAN. 

See  Tanguilk. 

HALINHASAY. 

Buchanania  florlda  Schauer  rar.  arboreecens  Kngl.   Fam.  ANACARDIACE/E. 
Philippines.     Frequent  but  not  abundant,  usually  in  small  dimensions. 
Moderately  heavy  and  moderately  hard. 
Pale  reddish.     Rather  fine  but  not  straight  grained. 
Uses. — Light  or  temporary  construction;  not  durable. 
Structure  as  in  ainiiguis,  but  slightly  lighter  and  coarser. 

liANAIJA. 

Fam.  LYTHRACE/E. 

Agaro,  alagaa  (Cag.) ;  banaha  (B.,  T.) ;  danioura  (N.  Luz.) ;  maea- 
bnlo  (Pang.) ;  mittla  (Fauip.)  ;  panao  (T.) ;  soglogan  (N'eg.) ;  tabangao 

(11.). 

Throughout  the  Kastern  Tropics.  Said  to  iie  the  same  as  the  Jarul 
wood  of  India, 

Moderately  heavy  and  hard. 

Sapwood  very  light  to  pinkish;  heartwood  dark  reddish  lirown.  Sea- 
sonal ringB  distinct.     Ring  porous.     Straight  grained.    ■ 

Uses. — A  high  grade  construction  timber,  used  for  l>oat  construction; 
interior  partitions  and  finish;  planks;  rafters;  sills;  wharves;  piling; 
funiiture;  carahao  yokes;  barrels;  railroad  ties. 
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Structure. — Pith-rava  I'cry  fine.  Vessels,  one  large  row  in  the  inner 
part  of  eaeli  rinp,  Bnialler  vessels  in  more  or  lesB  broken  lines  in  outer 
part  of  ring.  Dark-colored,  glistening  (1e])oait8  in  the  vessels.  Wood 
parencliyma  in  wide,  wavy,  tangential  lines  in  outer  part  of  each  ring, 
connet'tiiig  and  suironnding  tlie  lessels. 

Ahem,  1.  c,  pp.  S6-38. 

Sarcocsphaius  cordatus  Miij.  i<'miii,  RUBIACE/E. 

(A'dtiefco  globririma  BlaTii.-".     Naaclen  lulea  lilani!".) 

Bancal  (T.) ;  Imlala  (11.) ;  cahag  (V.) ;  nabalialos. 

Malacca  and  Ceylon,  India,  tliroiigli  the  Malay  Archipelago  to  north 
Australia.     Common  thrniighoiit  the  Archipelago  on  low  lands  near  the 

Soft  and  moderately  heavy.     Sj).  gr.  abont  0..550. 

Sapwooil  light-yellow;  heartwood  dai'ker  yellow,  no  very  shai-p  line  of 
demaication  between  the  two.  Seasonal  rings  distinct.  l)ilfnse  porons. 
Wood  with  a  decidedly  greasy  feeling. 

fseji.— Small  boats;  partitions;  ]^>osts;  infters;  flooring;  ceilings; 
chairs;  desks;  baiTel  staves;  paddles  for  beating  clotlies  (palo-palo) ; 
tuba. 

Structure. — Pith-rays  small.  Vessels  of  medium  size,  usually  sub- 
divided, in  rough  radial  rows  between  the  nmueroiis  fine  pith-rays,  which 
liend  around  them.     Ves^sels  often  clogged  with  whitish  deposits. 

Ahern,  1.  c,  38-30. 

IIANSALAGTIIN. 
MImusops  elengi  L.  Fam.  6AP0TACE>C 

Banaalaguin,  cabiqiie  (T.)  ;  duvogdiiyog  (V.);  pasac  ('!'.);  talipopo 
(V.). 

Eastern  Tropics.  The  same  as  the  "Iratlet  tree"  or  "horse-fiesh  wood" 
of  India. 

Very  liard  and  heavy  to  very  heavy.     Sp.  gr.  O.KoO  to  0,900, 

Sapwood,  pale-reddish;  lieartwood  dark-red.  Very  fine  grained.  Sea- 
sonal rings  present  or  absent.  Diffuse  porons.  Bitter  taste.  Rubbing 
with  water  or  saliva  produces  a  lather. 

Uses. — A  first-class  construction  timlier,  used  for  posts;  shipbuilding; 
treenails  in  shipbuilding;  keels;  marlJn  spikes;  belaying  pins;  spokes  and 
handles  of  ship's  wheel ;  tool  handles ;  turnery. 

Structure. — Pith-vays  verj'  fine  and  indistinct.  Vessels  very  small, 
in  oblique,  radial  lines,  with  yellowish  deposits.  Wood  parenchyma  in 
discontinuous,  wavy,  tangential  lines. 

Kxeeetlingly  like  betis  but  has  finer  grain,  darker  color,  greater  weight 
and  hardness. 

Ridl.  For.  Bur.  Manila  (1906),  4,  CO;  gd  ed.  (1907)  4,  G4.  Ahem, 
I.  c,  30-31. 


Hosted  by 


Google 


376  FOXWORTHY. 

BANUYO. 

Jam.  LEGUMINOS/E. 

The  exact  botanical  position  of  Bannyo  is  not  known;  bnt,  from  its 
structure,  it  is  a  legume. 

Banuyo  (T.) ;  hamago  (B.) ;  magtululung  (II.) ;  manglati,  maktigne. 

Maebate,  Negros  Occidental,  Ambos  Camarines. 

Moderately  heavy  and  moderately  hard.     Sp.  gr.  0.525. 

Golden  brown,  with  tine  grain,  similar  to  Acle.  Seasonal  rings  dis- 
tinct.    Diffuse  porous. 

Uses. — Fine  furniture  and  cabinetwork;  light  construction;  flooring; 
interior  finiBh;  siding;  bancas;  outriggers;  telegraph  poles;  recom- 
mended for  railroad  ties. 

Structure. — Pith-rays  fine  and  indistinct.  Vessels  of  medium  size, 
scattered.     Wood  parenchyma  grouped  about  the  vessels. 

Differs  from  acle  in  being  coarser  grained,  softer,  lighter  in  color  atid 
weight  and  in  the  absence  of  the  whitish  deposits  in  the  vessels. 

Bull.  For.  Bur.  Manila  (190G),  4,  63  3d  ed.  (1907),  4,,65-6. 

BATETE. 

The  botanical  position  of  batcte  is  not  known. 

Moderately  heavy  and  hard. 

Seasonal  rings  distinct.  Diffuse  porous.  Very  full  of  oil.  Coloi-s 
water  brown,  with  purplish  tinge. 

Uses. — Furniture;  flooring;  interior  finish;  siding. 

Structure. — Pith-rajs  imall  and  indistinct  Vessels  few,  of  medium 
size,  scattered.  End  ot  seasonal  ring  niarlved  bi  a  distinct  line.  Oil 
exuding  from  freshly  cut  \e8seK  and  darkening  tlie  surrounding  wood. 

Very  much  like  supa  m  itructure,  but  sufRdentli  distinct  owing  to 
the  darker  color  and  greater  amount  of  oil  . 

BATIGULIN. 


Aban,  anago  (II.);  ansohan  (C.) ;  bacan  (C);  baticuling,  diraan 
(T.);indang  (V.)  ;  niarang  (T.). 

Philippines. 

Moderately  hard  and  light. 

Straight  and  coarse  grained.  No  distinct  sap-  and  lieartrwood.  White 
or  greenish-yellow.     Said  to  have  a  pleasant  odor  when  first  cut.     No 


Uses. — Light  or  ordinary  constniction ;  partitions;  ceilings;  boxes; 
foundry  molding;  writing  desks;  sculpture;  wood  carving. 

S(n«:i«re .—Pith-rays  medium  size,  very  distinct,  almost  white.     Ves- 
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sele  grouped  3  to  3  together  and  then  arranged  in  wavy,  tangential  lines. 
Wood  parenchyma  a  small  amount  surrounding  the  vessels. 
Ahern,  1.  c,  31-33.  ^ 

BATING. 

Fain,  APOCYNACE/C. 

trifida  Blanco.) 

Batino  (T.) ;  taiigitan,  tanguiian  (V.). 

British  India  and  Malaya. 

Moderately  heavy  and  moderately  hard. 

Whitish  or  pale  yellowish.  Grain  close  and  tolerably  straight.  Bitter 
taste.     Seasonal  rings  distinct.     Diffuse  porous, 

C/ses.-r-BuJIding;. posts;  rafters;  boards. 

Structure. — Pith-rays  fine  but  distinct  and  numerous.  Vessels  small 
in  radial  rows  of  3  to  7.     Wood  parenchyma  scattered, 

Ahern,  1.  c,  33-34. 

BATITINAN. 

Lagerstroemla  batitinan  Vid.  Fam.  LVTHRACE/C. 

(Lagerstroemia  heaaptera  Y\A.) 

Bingas  (II.) ;  boticalag  (Pang.) ;  batitian  (T.,  Pamp.) ;  batitinan 
(T.)  ;  bugaron,  dumate,  laslla  (N.  Lnn.)  ;  lumasi,  lumati,  larila  (II); 
magatululung  (II.)  ;  manglate,  niiao  (V.)  ;  nathuho,  saguimsim  (V.)  ; 
tinaan  (B.). 

Philippines. 

Hard  and  heavy.     Sp.  gr.  0.786. 

Sapwood  light;  heartwood  dark  brown.  Pine,  straight  grain.  Sea- 
sonal rings  distinct.     Eing  porous. 

Uses. — General  construction;  posts;  sleepers;  flooring;  joists;  planks; 
rafters;  keelsons  of  ships;  masts;  piles;  telegraph  poles. 

Structure. — Pith-rays  fine  and  indistinct.  Vessels,  a  large  row  in  the 
inner  part  of  each  ring,  outer  vessels  o£  ring  smaller,  in  more  or  less  wavy 
lines.     Black,  glistening  deposits  in  vessels. 

Wood  parenchyma  in  wavy  lines  surrounding  vessels. 

Bull.  For.  Bur.  Manila  (1906),  4,  61;  2d  ed.  (1907),  i,  65,  Ahem, 
1.  c,  34-35. 

BETIS. 
Illlpe  betis  (Blco.)  Merr.  Fam.  8AP0TACE/E. 

(Azaola  betis  Blanco.     Payemi  betis  F.  Vill.) 

Baeayao  (II.,  Pang.,  T.) ;  baniti  (B.) ;  banicoc  (V.)  ;  betis  (T., 
Pamp.)  ;  pagpagan  (Cag.)  ;  pailan  (T.)  ;  pianga  (Cag.,  II.  Sur). 

Philippines. 

Very  hard  and  heavy.     8p.  gr.  0.773. 

Dull,  dark  reddish.     Bitter  taste.     Clear  and  straight  grained. 
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Seasonal  rings  present  or  absent.  Diffuse  porous.  Wooil  making  a 
lather  when  rubbed  with  water  or  saliva. 

t/ses.— High  grade  construction ;  shipbuihling ;  keels  of  ships ;  stern- 
posts;  wharves;  piling;  posts;  doors;  rafters;  railroad  ties. 

Structure. — Pith-rays  very  minute.  Vessels  small,  in  iri'egiilar, 
oblique  radial  rows,  with  yellowish  deposits.  Wood  parenchyma  in 
numerous  minute  tangential  lines. 

Differs  from  bansalaguin  in  being  softer  and  of  lighter  weight  anfl 
color. 

Bull.  For.  Bur.  Manila  (1906),  4,  60;  3d  ed.  (1907),  4,  63.  Ahem, 
1,  c,  36-37. 

BITANHOL. 

See  Palo  Maria. 

BOLONGETA. 

Diospyros  pilosanthera  Blnneo.  Fam.  EBENACE^. 

Amara,  amaga  (V.) ;  alintatao  (T.)  ;  apopuyot  (Cag.) ;  ata-ata  (V.) ; 
batoljnao  (Cag.);  barlis,  bolonguita  (T.) ;  dalondong  (V.);  ealohadia, 
caloyanang,  galariga  (T,);  tamil  (Yaean) ;  malatalang  ('I'-);  tapilae 
(Moro), 

Philippines. 

Very  heavy  and  very  hard. 

Sapwood  light  pink;  heartwood  black  or  streaked.  (!rain  close  and 
straight. 

Uses. — Fine  furniture ;  inside  finish ;  gun  carriages ;  railroad  ties ;  also, 
reported  as  being  used  for  piling. 

Structure. — Pith-rays  very  minute.  Vessels  very  small  and  scattered 
in  small,  radial  lines.  Wood  parenchyma  in  numerous,  very  fine  tan- 
gential lines.  Tn  the  black  heart  nearly  all  details  of  structure  are 
obscured  by  the  black  substance  that  fills  all  the  elements. 

For  discussion  of  this  wood  in  connection  with  cainagon  and  ebony, 
see  ebony. 

(■ALAMANSANAY. 
Nauclea  sp.  Kam.  RUBIACE/C. 

Flacourtia  inermis  Koxb.  Fam.  FLACOURTIACE/E. 

Malayan  region. 
Terminalia  calamansanal  Rolfe. 

{Gimbematia  calamannanai  Blanco.     Termi 

Philippines. 

Vidal  thought  it  a  species  of  Diospyros,  Fam.  Eben.^c.h. 

The  Terminalia  species  has  been  considered  the  source  of  this  woo<l, 
but  I  think  it  more  likely  that  it  is  a  Naucka.  The  only  examples  of 
calamaosanay  which  we  have  as  herbarium  material  are  a  Ifauclea  from 
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Miisbato  and  a  Fliicouiiia  from  Zaiiibalep.  The  Btnicture  (Sescribed  by 
Vidal  for  this  wood  would  seein  to  be  more  that  of  one  of  tlie  two  just 
mentioned  than  of  a  TeitninaHa.  The  structure  liere  described  is  that 
of  Nauclea  itiat«rial,  but  the  FlacawUa  is  very  much  like  it. 

Bayabo  (II.) ;  bancalauag  (V.) ;  hancalauan  (T.) ;  bisal  (Pang.)  ; 
calamansanai  (T.)  ;  camansac  (Z.)  ;  calamansaiian  (T  1  ,  calutuagon 
(B.);  himbabalut  (V.);  lipac  (T.)  ;  lumanog  (V)  uiajjatilav  (I.); 
luagobinlod,  iiiaytalisay  (V.) :  malai^aUimpit  (B.) ;  magatolay  (N"  Luz.) ; 
subo-subo  (Z). 

Heavy  and  hard.  Yellow,  with  a  rose  tint,  t  lose  and  stiaight 
grained.     No  seasonal  rings. 

Uses. — Flooring;  masts  of  boats;  beams  in  interioi  confitiucdon  fur- 
niture; ordinary  construction;  posts  for  liousca  or  in  contact  with  the 
ground ;  siding ;  sbi])huilding ;  telegraph  poles ;  window  sills 

Structure. — Pith-rays  very  fine.     Vessels  very  small  and  statttiud. 

Tn  Flacourtia  the  vessels  contain  a  reddish  substance. 

Ahem,  I.  c,  39-41.  ' 

CALANTAS. 

Toona  ^pp.  Fam.  MELLACE.C 

This  includes  the  I'hilippine  material  which  has  been  credited  to  (7e- 
dfela  Toona  Boxb.  and  Cedreia  odorata  Blanco. 

Alam  (Mindoro) ;  balongcamit  (B.) ;  ealantas  (T.) ;  cantingen  (II.)  ; 
dampia  (I.);  danigga  (Cag.) ;  danupia  (Oag.) ;  lanigpa  (V.);  porae 
(II.) ;  taratara  (T.) ;  saggued  (Palanan,  Isabela) ;  sandana  (V.). 

Light  and  very  soft.     8p.  gr.  0.438. 

Sapwood  a  narrow  rim  of  very  pale  reddish  color;  heavtwood  darker. 
Coarse  and  straight  grained ;  occasionally  a  tree  is  found  with  a  good  burl. 
The  bur!  is  always  in  demand  for  furniture. 

Distinct,  cedary  odor.     Seasonal  rings  distinct.     Ring  porous. 

Uses. — Cigar  boxes;  small  boats;  furniture;  cabinetmaking ;  pattern 
making;  carving;  baneas;  ceiling;  doors;  partitions;  sides  of  guitars. 

This  is  the  best  and  in  fact  nearly  the  only  wood  used  for  cigar  boxes 
in  the  Islands. 

Structure. — Pith-rays  fine  Itut  distinct.  Vessels  large,  in  spring  wood, 
gradually  liecoming  smaller  toward  outei'  part  of  ring.  Wood  i)aren- 
cliynia  not  prominent.     Vessels  with  reddisli  deposits. 

This  wood  is  much  like  lumbayao,  and  red  lauan.  It  may  be  distin- 
guished from  the  former  by  its  very  light  weight  and  the  more  distinct 
seasonal  rings,  and  from  tlie  latter  by  the  seasonal  rings  and  the  cedary 
odor.' 

Bull.  For.  Bur.  Manila  (1906),  4,  58;  3d  ed.  (1907),  4,  61. 

Ahem,  1.  c,  38-39. 
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CALUMPIT. 

Terminaria  edulis  Blanco.  Fam.  COMBRETACE:«. 

{Terminalia  anguatifolia  Blanco.     Tirminalia  beUrica  Vid.| 

Buluang  (V.) ;  calumpit,  (T.) ;  cotmoc,  calumagun  (B.)  ;  calumanog 
(V.)  ;  ealusit  (I.)  ;  magtalisay,  (V.)  ;  putian  (II.)  ;  tal>ao  (V.)  ;  -taco 
(N.  Luz.). 

Philippines. 

Moderately  heavy  and  moderately  hard.  Ashy-gray  to  brownish. 
Close  and  twisted  grain.     Seasonal  rings  distinct. 

Diffuse  porous.     Wood  eoloring  water  a  pale  dirty  straw  color. 

(Jses. — Interiors  of  houses;  buildings;  cabinetwork;  house  eonstmc- 
tion;  pillars;  rafters;  ship  knees. 

Structure. — Pith-rays  fine  and  indistinct.  Vessels,  large,  3-parted. 
Wood  parenchyma  scattered  in  outer  part  of  the  ring. 

Ahem,  !.  c,  41-43. 

(See  also  note  under  "Talisay.") 

CAMAOON. 

Dioapyros  spp.  Fam,  EBENACE>€. 

It  seems  that  a  numhcr  of  different  species  funiish  the  wood  known  as 
caniagon.     For  discussion  of  these  see  "Ebony." 

Amara  (V.) ;  amaga  (V.,  T.) ;  balatinao,  halingaeta  (II.) ;  batutinay 
(Moro);  batolinao  (Ibanac) ;  caloyanan  (Pamp.) ;  calang  (Pamp.) ; 
hjmhabalut  (V.,  Masbate)  ;  niabolo  (T.,  N.  Luz.);  malatapay  (T.)  ; 
talang  (T.,  Pamp.)  ;  tabug  (K"eg.). 

Very  heavy  and  very  hard.  No  seasonal  rings.  Sapwood  whitish  or 
grayish,  mottled  ;  heartwood  black  or  streaked. 

Uses. — Same  as  for  bolongeta  and  ebony.  Tops  of  necks  of  violins, 
guitars,  etc. 

Structure. — Pith-rays  very  small  and  indistinct.  Vessels  very  small 
and  scattered.  Wood  parenchyma  in  numerous,  very  fine,  concentric 
lines.  In  the  heartwood  nearly  all  details  of  structui-e  are  obscured  by 
the  black  substance  filling  all  the  elements. 

Ahem,  1.  c,  43-43. 

CATMON. 
Dilienla  philippinensls  RoHc.  Fam.  DILLENIACE<C 

{Dillenia  indica  Blanco.     Ditlenia  apeeiosa  Blanco.) 

Philippines. 

It  is  probable  that  some  other  species  of  IHUcnia  furnish  some  of  the 
wood  known  as  catmon. 

Alato  (N.  Luz.)  ;  catmon  (V.,  T.)  ;  maiacatmon  (T.)  ;  anagao  (Suri- 
gao)  ;  catmon  carabao,  panguilin  (T.)  ;  palali  (B.,  N.  Luz.). 

Philippines. 

Hard  and  heavy.     Sp.  gr.  0.705. 
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Sapwond  narrow,  very  pale  reddish ;  heartwood  dull,  dark  reddish.  No 
seasonal  rings.  Coarse  and  twisted  grain,  AVood  staining  water  a  pale 
reddish  color. 

Uses. — Framing  of  native  houses ;  heavy  construction ;  furniture. 

Structure. — Pith-rays  broad  to  very  broad,  not  running  straight,  ap- 
pearing as  broad  and  crooked  lines  in  the  tangential  section.  Vessels 
medium  size,  scattered,  containing  white  deposits. 

CUPAKO. 
Parkia  coxburghU  G.  Doii.  Fam.   LEQUMINOS/E. 

{Mimosa  peregrina  Blanco.) 

Baguen,  balay-oac  (II.) ;  butaric  (N.  Luz.)  ;  cupang  (II.,  T.). 

India,  Indo-China,  and  Malaya.  Widely  distributed  throughout  the 
Archipelago  in  lowland  forests. 

Light  and  soft.     Sp.  gr.  0.385. 

Almost  white  in  color  when  first  cut,  but  discolors  rapidly.  With 
strong,  disagreeable  odor  when  first  cut.  Seasonal  rings  sometimes 
distinct,  sometimes  not.     Diffuse  porous. 

Uses. — Light  or  temporary  construction;  matches;  shoes;  paper  i)idp; 
not  durable. 

Structure. — Pith-rays  of  medium  size,  white,  distinct.  Vessels  of 
medium  size,  numerous  and  scattered,  not  conspicuously  clogged  witli 
secretions,  usually  surrounded  by  a  white  fringe  of  wood  parenchyma 
cells. 

Bull.  For.  Bur.  Manila  (1007),  4,  3d  ed.,  p.  69. 

DUGUAN. 

Myristtca  spp.  Fam.   MYR1ST1CACE>E, 

Knema  heterophylla  VVarb. 

Tambalao  (Z.);  duguan  (T,). 

Light  and  soft.  Very  faint  reddish.  Seasonal  rings  distinct.  Grain 
fine  and  straight.  Diffuse  porous.  Sapwood  slightly  lighter  than  the 
lieart  and  with  blood-red  sap.     Wood  soft  and  spongy. 

Uses. — Light  or  temporary  construction. 

Structure. — Pith-rays  fine  and  indistinct.  Vessels  small  and  scat- 
tered. Wood  parenchyma  a  iriore  or  less  coarse  line  in  outer  part  of 
ring. 

DALINSI. 
Terminalla  pellucida  Presl.  Fam.  COMBRETACE-C. 

Philippines, 

Moderately  heavy  and  moderately  hard.  Coarse  and  straight  grained. 
Seasonal  rings  distinct.  Diffuse  porous.  Brownish,  with  greenieli  tinge. 
Wood  coloring  water  a  pale  yellow. 

Uses. — House  construction;  interiors  of  houses. 
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Structure. — Pith-rays  fine  and  indistinct.  Vessels  tiiediuiii  size,  nu- 
merous, seattered.  In  tlie  outer  part  of  tlie  ring  tin;  vessels  are  arranged 
in  more  or  less  regular,  wavy  lines  and  are  sometimes  connoctetl  by  wood 
liarenehynia. 

(See  also  note  under  "Talisay.") 

DITA. 

Fam.  APOCYNACE/C, 

Andarayan  (Cag.)  ;  dalipaoyan   (11.);  poiay   (Pang.);  tanitan    (V.)- 

Tropical  Africa  to  Australia,     Tlie  "chatwan"  of  India. 

Light  and  soft.     Sp.-  gr.  about  0.45. 

Wliite,  with  pleasant  odor,  No  distinct  sap  and  heartwood.  Fine  and 
twisted  grain.  Very  bitt«r  tast«.  Seasonal  rings  distinct.  "Diffuse 
porous, 

Pses,— Light  construction  and  cabinetwork — easily  worked;  shoes; 
ceilings;  furniture;  matches;  musical  instnnnente;  paper  pulp;  rafters; 

Structure. — Pith-rays  small  but  distinct.  Vessels  few,  widely  scat- 
tered, and  of  medium  size.  Wood  parenchyma  in  prominent  concentric 
lines, 

Ahern,  1.  o.,  46-47. 

DTJNGON. 

Fani.  STERCULIACE/C. 

Blngas  (II.)  ;  dungon  (T.,  V.)  ;  pulonapin  (Z.). 

Philippines. 

Very  hard  and  heavy.  Small  amount  of  pinkish  or  brownish  sapwood ; 
heartwood  chocolate  brown.     Sp.  gr.  0.853. 

Fine,  crossed  grain.  Ko  distinct  seasonal  rings.  Slightly  disagreeable 
odor  when  fresli. 

Uses. — High-class  construction  work;  naval  construction  work;  piling; 
posts;  anchors;  beams;  boat  ribs;  bridge  construction;  buildings;  cog- 
wheels ;  inner  support  to  keel  construction  of  ships ;  hoists ;  keels  of  ships ; 
oars ;  pillars ;  sills ;  stemposts ;  hubs  of  wheels ;  railroad  ties. 

Structure. — Pith-rays  medium  size,  prominent,  and  dark  colored. 
Pith-ray  cells  with  oblique  ends  and  many  cells  filled  with  a  reddish 
brown  substance.  Vessels  medium  size,  scattered,  frequently  with  dark- 
colored  deposits.  Wood  parenchyma  in  very  fine  and  very  numerous 
broken  concentric  lines. 

Bull,  For.  Bur.  Manila  (190f>),  4,  56;  Sd  ed.  (1907),  4,  59. 

Ahem,  1,  c,  47-48, 
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dunTson-late. 

HeHtlftra  littorali*  Dr.v.  Fain.  STERCULIACE^. 

(Heticleres  npetala  Blaiicii.     fitcrcuUa  cymbilormis  Blain.'o.j 

Duiigon-ilungon  (V.) ;  dnfigon-late  (T.) ;  iiialaningon  ('1'-)- 

Tropics  of  the  Old  World. 

Tliie  is  the  same  species  as  the  aiiiidri  of  HiiriiLii. 

Very  hard  and  heavy,  "()3-75  Uis.  per  en.  ft." 

Widely  scattered  in  mangrove  swamps  tJi  tough  out  the  Arehipelagii. 

Color  as  in  dniigon,  but  said  to  have  a  larger  amount  of  sapwood. 

f'Kcs, — Same  as  for  dungon. 

Striivtiire,— In  all  respects  as  in  dungon. 

f'wa. — Canoes;  outriggers;  firewood  :  house  [msts;  joists;  presses;  sliiji- 
liuilding;  telegraph  poles  and  posts  for  small  houses;  wheel  liiibs;  sauie 
uses  as  dungon,  if  found  in  large  sizes ;  sjuhU  sizes  used  as  ribs  for  stnail 
boats. 

Ahern,  1.  c,  49-50. 

EHONV. 
Maba  buxifoiia  I'ers.  Fani.  EBENACE/E. 

Diospyros  spp. 

Ata-ata  (V.);  Iialatinao  (Tl.) ;  caloyarian  (I'anip.);  ebauo  (Span.); 
galarigal  ('!".);  luyong  (T.) ;  nialatalang  (T.) ;  tangiiintin  (Surigao). 

Tropical  Africa  to  Australia. 

Very  hard  and  very  heavy.  Sapwoml  asliy ;  hoartwood  black,  of  even 
color.     Fine  and  straight  grained.     No  distinct  seasonal  rings. 

Vses. — Cabinetwork;  eanes;  desks;  furniture;  frames;  inlaid  work; 
shipbuilding;  saber  liandles. 

Structure. — Pith-rays  very  small  and  indistinct.  Vessels  very  small 
and  scattered.  Wood  parenchyma  in  numerous,  very  fine,  concentric 
lines.  All  the  elements  of  the  heartwood  full  of  a  very  dense,  black 
substance. 

I'jbonv,  in  tlie  commerce  of  tlie  world,  is  a  heavy,  hard  black  wood 
Mitli  the  cliaracteristic  structure  of  the  family  Ebenaccu.  There  arc, 
m  the  Philippine  Islands  belonging  to  the  ebony  group,  woods  known 
in  tiie  names  of  bolongeta,  camagon,  and  el>ano  or  eixmy.  The  first  of 
these,  bolongeta,  is  furnished  by  Diospyros  pilosantki-ni  Blanco,  and  prob- 
ably by  other  species.  Diospyms  pilonanthera  is  a  fair-sized  tree  in  tlie 
ridge  forests.  It  is  of  wide  distribution  in  the  Archipelago  and  may  be 
said  to  be  fairly  abundant.  Its  wood  is  pink  or  red,  streaked  with  black, 
the  black  streaks  l)eing  very  much  denser  and  harder  than  the  rest  of  the 
wood. 

Camagon  is  the  name  applied  to  tlie  wood  of  Dlospyros  discolor  WUld. 
anil  other  THuspyros  species,  whenever  the  sapwood  is  grayish  or  mottled 
and  the  heartwood  black,  with  brownish  streaks. 

By  true  ebony,  in  the  Philippines,  is  usually  meant  the  wood  of  Mnha 
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buxifolia  Fers.,  a  small  tree  with  white,  or  light-eolored,  sapwooil  and 
clear,  black  heart. 

The  pure-black  portion  of  any  one  of  these  three  woods  is  true  ebony. 
It  is  formed  from  the  sapwood  by  the  deposit  in  all  the  wood  elements 
of  a  very  dense,  black  substance,  which  causes  the  wood  to  become  very 
heavy,  very  hard,  and  very  brittle.  It  will  be  seen  from  this  that  there 
are  several  species  of  trees  in  the  Islands  that  furnisli  true  ebony.  They 
are,  none  of  them,  of  large  dimensions,  but  they  are  of  frequent  occur- 
rence and  rather  wide  distribution. 

Ahem,  1.  c.,  pp.  50—51. 

GUIJO. 
Shores  guiso  (Blanco)  Blume,  Fain.  DIPTEROCARPACE/C. 

(Moconero  guiito  Blanco.     Dipierncarpaa  guiso  Blanco.) 

Betic  (Laguna) ;  carueat,  catapang  (Nueva  Viecaya) ;  guijo,  guijo- 
bitic  (T.) ;  niquet  (II.) ;  saray  (Ih,  N.  Luz.) ;  yamban,  yatc,  zilan  (H.). 

Very  closely  related  to  the  "sal"  wood  of  India. 

Philippines. 

Moderately  heavy  and  hard.     Sp.  gr.  0.R88. 

Ashy-red.  No  distinct  seasonal  rings.  Fairly  straight-grained,  \vAv\i- 
ing  badly.  Sap  and  heartwood  distinct ;  sapwood  very  light  colored.  An 
appearance  as  of  seasonal  riflgs  often  caused  by  lines  of  resin  canals. 
Wood  with  faint,  resinous  odor. 

Pses.— General  construction;  shipbuilding;  carriage  wheeln,  frames, 
and  shafts;  flooring  and  girders  of  houses;  inferior  furniture;  beams; 
beams  of  ships;  booms  of  ships;  bridges;  casks  and  barrels;  decking; 
docks;  hubs;  keels  of  ships;  masts;  naval  construction;  outrigger  sup- 
ports; oars  and  paddles;  partitions;  plows;  posts;  rafters;  side  planking 
of  ships;  telegraph  poles;  wheel  rims;  wheel  spokes. 

Structure. — Pith-rays  small.  Vessels  medium  sisie  to  small  and  scat- 
tered. Wood  parenchyma  scanty  and  scattered.  Ecsin  canals  in  incom- 
plete concentric  lines,  superiicially  resembling  seasonal  rings  and  whitish 
in  color,  because  of  the  contained  resin. 

Gruijo  and  the  iiner  grades  of  apitong  are  so  much  alike  that  it  is 
practically  impossible  to  tell  them  apart.  Ordinarily,  however,  the  api- 
tong is  much  coarser  grained.  For  many  purposes,  it  is  probable  that, 
contrary  to  common  opinion,  apitong  is  the  better  wood. 

Bull.  For.  Bur.  Manila  (1906),  4,  5?;  9d  od.  (1907),  4,  55.  Ahern, 
1.  c,  52-53. 

IPIL. 
Intala  btjuga    (Colebr.)   O.  KunUe.  Fam.  LEGUMINOS>E. 

{Afzelia  hijuga  A.  Gray.     Eperuo.  deeaiiiiru  Blanco,! 
Intsla  Acuminata  Merr. 

Ipil  (T.,  V.) ;  obien  (Pang.). 

Intsia  hijuga  is  distributed  throughout  the  Eastern  Tropics.  It  is  one 
of  the  most  important  Bomean  woods.  7.  acuminata  is  known  only  from 
the  Philippines. 
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Heavy  and  very  hard.     Sp.  gr.  0.758  io  0.909. 

.  Distinct  sap-  and  heart-wood.  Sapwoo<t  wliitisli  or  light  yellow ;  heart- 
wood  dark  reddish-brown.  Grain  straight.  Seaiwnal  rings  distinct. 
Diffuse  porous. 

Uses. — General  high-class  construction;  posts  of  houses;  sleepers; 
electric-light  poles;  furniture;  cabinetmaking;  paving  blocks;  beams; 
bridge  construction;  doore;  joists;  keels;  pillars;  rafters;  sleepers;  stern- 
posts  ;  window  frames ;  railroad  ties. 

S(rMc(Mrc.— Pith-rays  small  but  distinct.  Vessels  of  medium  size, 
scattered.  Wood  parenchyma  clustered  about  the  vessels.  Vessels  fre- 
quently containing  sulphur-colored  deposits. 

Bull.  For. -Bur.  Manila  (1906),  4,  5,6-6  ;  9d  ed.  (1!)0?),  4,  59.  Aherii, 
I.  c,  54-57. 

LANETE. 
Wrlghtia  laniti   (Blanco)  Merr.  Fam.  APOCYNACE:«. 

iAnasser  laniti  Blanco.     Wrightia  ovaia  A.  DCl 

Alanote  (T.)  ;  bantolinao  (B.)  ;  tanghas,  tiguig  (V.). 

Philippines, 

Moderately  heavy  and  moderately  hard. 

Seasonal  rings  present  or  absent.  Diffuse  porous.  Fine  and  cross 
grained.  Wliite  or  pale  yellowish.  Xo  distinct  sap  and  heartwood. 
Disagreeable  odor  wlien  fresh. 

Uses. — Carving  and  light  construction;  bolo  scabbards;  boxes;  canes; 
coojiing  utensils;  chairs;  decoration;  furniture;  house  construction; 
musical  instruments;  shoes;  trunks;  turning;  wardrobes;  window  sills 
in  native  houses ;  the  most-used  wood  for  wood  carving. 

Structure. — Pith-rays  small  and  short.     Vessels  small,  in  short,  radial 

Ahera,  1.  c,  pp.  57-59. 

LANOTAN. 
Bombycldendron  campylosiphon   (Tcz.)  Watl,.  Ya.m.  MALVACEAE. 

{Thespesia  campyloHphon  Rolfe.  Hibiscus  grewiaefoUus  (Haask.)  Miq.  Mi- 
biscva  vidalianus  Naves.     Hibiscus  campyloHphon  Tcz.) 

Philippines. 

Moderately  heavy  to  heavy,  and  moderately  hard.     Sp.  gr.  0.733. 

Seasonal  rings  distinct.  Diffuse  porous.  Sap-  and  heart-wood  very 
distinct.  Sapwood  light  yellow  or  white;  heartwood  purple.  Straight 
grained. 

Uses. — Cabinetmaking;  carriage  building,  sliafts;  flooring;  ordinary 
construction;  ordinary  furniture;  planks;  planking  for  ships;  shipbuild- 
ing; telegraph  poles;  sides  of  guitars  and  mandolins. 

Structure. — Pith-rays  medium  size,  distinct.  Vessels  medium  size  or 
small,  scattered.  Tangential  section  showing  fine,  parallel,  transverse 
markings  as  in  narra  and  teluto.  Pig.  S7  shows  these  in  longitudinal 
section. 

Ahem,  I.  c,  pp.  59-60. 
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WHITE  LAUAN. 

Shares  contorts  Vlil.  tain.  DIPTEROCARPACE/C. 

Shores  squsmata  Itentli,  and.  H<x>k.  f. 
Shores  mslaanonan  Bhime, 

{Moeanera  malaanomin  Ulitnco,  Dipterovaipus  maliiuiwimii  Bluuuo.) 

And  probably  other  species. 

Acab-acab  (Basilan) ;  almon  (Y.) ;  anteng  (Tl.) ;  apnit  ( II,,  N.  Luk.)  ; 
bagtican  (V.) ;  duyoiig  (11.) ;  sandana  (T.). 

Shorea  contorta  and  S.  malaanonan  are  I'liiMpijine,  S.  squamala 
occurs  in  the  Philippines  and  Borneo. 

Light  and  soft.     Sp.  gr.  0.461. 

Both  heart-  and  sap-wood  very  h'ght  ooiore<l.  Straigl\t  and  coarse 
grained.  No  seasonal  rings ;  but  frequent  false  I'ings,  caused  by  lines  of 
resiu  canals.     Eesinous  odor. 

Uses. — Light  and  temporary  construction;  cabincttnalsing ;  inferior 
furniture;  small  boats;  bancas ;  canoes;  cascoes;  masts;  paper  making; 
j)lanks  for  ships ;  rafts ;  resin ;  shipbuilding ;  carriage  making ;  axles ;  door 
panels. 

Stmcture. — Pitli-rays  inediimi  size,  distinct.  Vessels  medium  size, 
scattered.  Wood  parenchyma  scattered.  Eesin-canals  numerous,  with 
white  resin. 

Bull.  For.  Bur.  Manila  (190G),  4,  50;  2d  ed.  (I'JO?),  4,  5'i. 

Ahem,  ].  c,  (iO-C8. 

RED  LAUAN. 
Shores  ap.  l-am.  DIPTEROCARPACEyE. 

Eed  lauan  (T.)  ;  mangachapuy   (V.). 

Moderately  lieavy  to  light,  and  very  soft.     Sp.  gr.  0.543. 

Heddish-hiown.     Coarse,  but  straight  grained. 

Sapwood  and  lieartwood  distinct;  sapwood  very  light;  lieartwood  red. 

\o  seasonal  rings,  but  tlie  whitisli,  concentric  lines  of  resin  canals  often 
present  much  tlie  appearance  of  seasonal  rings. 

Uses. — Light  or  temporary  constmetion ;  inferior  cal)inetwork. 

Structure. — I'itli-rays  medium  size.  Vessels  large  and  scattered. 
Resin  canals  abundant,  with  a  whitish  appearance,  because  of  tlie  con- 
tained resin. 

Bull.  For.  Bur.  Manila  (IDnC),  4,  03;  2d  ed.  (1007),  4,  .'J3, 

LIU  SIN. 

Psrinsrium  grifrithianum  Beiitli.  Fam.  ROSACE/E. 

(Parinarium  salicifoUum  Miq.  and  Gri/niania  salivifolia  Presl.  arc  names  tliat 
are  found  applied  to  liusin  by  the  earlier  Philippine  writers.) 

Cubel  (Eizal) ;  culitingan  (Panip.) ;  malapuyao  (Tajabas)  ;  sanipinit, 
tapgas  ((ruimaras). 

India  and  Malaya. 

Very  hard  and  heavy.     Sp.  gr.  0.710. 

White  and  reddish  in  color.     Fine  and  straight  grained. 
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f/si'^.— Piiiiig ;  wharf  construction;  shipbuilding;  keels  of  ships. 

Structure.— Pith-T&ys  fine  and  indistinct.  Vessels  medium  size  or 
large,  scattered,  with  some  indication  of  special  groupings.  Wood  paren- 
chyma in  concentric  lines. 

Riili.  For.  Bur,  Manila  (lOOG),  4,  ISi;  2(\  ed.  (1S07),  4,  GT. 

LUMBAYAO. 

Lnmal)ayao  is  unknown  liotanically.  It  comes  into  tlio  market  only 
from  Mindanao. 

Soft  and  moderately  heavy.     Sp.  gr.  0.550. 

EeddisJi-brown.  Seasonal  rings  distinct.  Jting  porous.  Coarse  and 
straight  grained. 

Uses. — General  construction :  house  construction ;  bancas. 

iS(ruc(i'fc— I'itli-rays  small.  Vessels  of  medium  aiae,  scattered,  the 
larger  ones  in  the  inner  part  of  the  ring.  Vessels  with  bright-red 
deposits. 

Bui!.  For.  Bur.  Manihi  (IIJOG),  4,  (14;  2d  ed.  (liKI7),  4,  (i8. 

MA(^AAHIN. 
Eugenia  npp.  Fam.  MYRTACE^. 

Macaasin  (T.)  ;  hinolo  (B.). 

Heavy  and  hard.     Sp.  gr.  0.705. 

Purplish  brown,  occasionally  with  yellowish  or  greenish  tinge.  Fine 
grained.     No  distinct  seasonal  rings. 

Uses. — General  construction;  cabinetwork;  beams;  flooring;  furni- 
ture; interior  construction;  joists;  naval  construction;  planks;  rafters; 
fillip  rudders;  telegraph  poles;  posts;  window  sills;  tool  handles;  wash- 
1 10  wis. 

Structure. — I'itli-rays  fine  and  indistinct.  Vessels  of  medium  size, 
scattered.     Wood   parenchyma   in   wavy,   broken  lines,   connecting  the 

Macaasin  is  taken  to  include  the  wood  of  any  of  the  different  species 
of  Eugenia,  and  it  may  also  include  wood  of  some  other  closely  related 
Myrtaceous  plants.  It  is  finite  likely  tliat,  as  we  become  better  ac- 
quainted with  the  members  of  this  family,  we  will  he  able  to  recognize 
several  distinct  woods  now  grouped  togetlier  under  this'  name. 

Bull.  For.  Bur.  Manila  (1306),  4,  57;  3d  ed,  (1907),  4,  61. 

Ahem,  1.  c,  (*2-64. 

MALAPAPAYA. 
Polyccias  nodosa  Seem.  Fam.  ARALIACEyC. 

(Aralia  pendula  Blanco.) 

Bias-bias,  bonglin  (T.,  V.) ;  tucud  lafigit  (Bataan). 

Malaya. 

Light  and  soft.  Whitish.  No  distinct  sap  and  heartwood.  Sea- 
sonal rings  usually  not  distinct.     Straight  grained. 
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Uses.— iiaiches ;  light  'construction ;  paper  making ; 
Structure.— Tit^t-rnys  medium   size  to  broad.     Vessels   medium   size  ' 
and  scattered. 

MALA  SANTO  L. 

Sandorlcum  vldalll  Merr.  Fam.  MELIACE/C. 

(Sandoricitm  harmsianum  Perk.) 

Cateban  (Pamp.)  ;  malasantoi   (T.)  ;  panantolen  {II.). 

Philippines. 

Moderately  heavy  and  moderately  hard.     Sp.  gr.  0.640. 

Sapwood  white,  or  pinljish;  heartwood,  brownish-red.  Straight  and 
coarse  grained.     Disagreeable  odor.     No  distinct,  seasonal  rings. 

Uses. — General  construction;  bancas;  roof  timbers; 

Structure. — Pith-rajs  small  and  indistinct.  VesBels  small  and 
scattered. 

Bull,  For.  Bur.  Manila  (1906),  4,  56;  2d  ed.  (1!I07),  4,  GO. 

MALUGAY. 
Pometia  pinnata  Forst.  Fam.  SAPINDACEyC. 

This  was  first  identified  from  sterile  material  as  a  species  of  Vracotdo- 
melum.     When  fertile  material  was  secured,  it  was  found  to  be  a  Fomeiia. 

Malay  Peninsula,  Malay  Archipelago,  and  New  Guinea. 

Thus  far,  known  in  these  Islands  only  from  Mindoro. 

Moderately  heavy  and  moderately  hard.     Sp.  gr.  0.658. 

Pale  red.  Fine  and  straight-grained.  Seasonal  rings  distinct.  Dif- 
fuse porous. 

Uses. — General  construction;  cabinetwork;  interior  finish;  ribs  and 
planking  for  small  boats.     A  very  tough  wood. 

Structure. — Pith-rays  small  and  indistinct.  Vessels  medium  size  to 
small  and  scattered.     End  of  seasonal  ring  marked  by  a  definite  line. 

Bull.  For.  Bur.  Manila  (1906),  4,  63;  3d  ed.  (1!)07),  4,  66. 

MANCONO. 

Xanth'oBtemon  verduQonianua  Naves.  Fain.  MYRTACEyC. 

Mancono  (T.,  V.) ;  palo  de  hierro  (V.) ;  tamulauan  (V.). 

Philippines. 

Very  heavy  and  very  hard,  the  hardest  and  heaviest  of  any  l^nown 
.  Philippine  wood.     Sp.  gr.  1.3363. 

Sapwood,  pale  reddish;  heartwood,  dark  brown,  with  purplish  tinge. 
Fine  and  straight  grained.     No  distinct  seasonal  rings. 

Uses. — Posts;  pillars;  piling;  bearings  for  machinery;  a  possible  sub- 
stitute for  lignum  vitse. 

Structure. — Pith-rays  very  fine  and  indistinct.  Vessels  very  small  and 
scattered.  Wood  parenchyma  sparingly  present.  Oil  e.xuding  fi'om  some 
of  the  freshly  cut  vessels. 

Ahem,  1.  c,  65-66. 
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MANGACHAPUY. 
Hopea  acuminata  Merr.  Fam.  DIPTEROCARPACE>E. 

Bacuog  (Pang.);  banacan  (II.);  caliot  (Pang,);  dalindingan  (Ba- 
taan) ;  niaiigachapny  (T.). 

Philippines. 

Hard  and  heavy.     Sp.  gr.  0.736. 

Light  yellowisli  or  whitish;  heart  sliglitly  darker  than  the  sap.  Wood 
darkening  rather  rapidly  on  exposure  to  the  air.  Straight  and  coarse 
grained.     No  seasonal  rings.     Faintly  resinous  odor. 

Uses. — Barrotos ;  beams  in  interior  construction ;  ceilings ;  decks ;  floor- 
ing; house  construction;  inside  partitions  of  houses;  masts;  naval  con- 
struction; outrigger  supports;  piles;  planks;  sacayanes;  waterways, 

iS'(rM(;(ur p.— Pith-rays  medium  size,  distinct.  Vessels  niediiim  size, 
scattered.     Pesin  canals  present,  containing  whitish  resin. 

Bull.  For.  Bur.  Manila,  2d  ed.  (1907),  4,  G8-69. 

Ahern.  1.  c,  67-08. 

MAYAPIS. 

Anisoptera  vidaiiana  Brandis.  Fam,  DIPTEROCARPACEyE. 

{Mocanera  mayapis  Blanco,     Dipterocaipva  mai/apia  Blanco,) 
Anisoptera  thurifera  (Blanco)  Btume. 

(Jfoettnero  tharifera  Blanco,  Dipterocarpus  ikarifer  Blanco),  which  has  some- 
times been  credited  with  furnisliing  white  laiian  is  one  of  the  probable  sources  of 
mayapis, 

Apu  (Cag.)  ;  dagang  (Pizal)  :  mayapis  (T.)  ;  paihapy  (Z.)  ;  paiosapis 
{'/j.,  Bataan), 

Philippines. 

Light  and  soft.     Sp.  gr.  0.399. 

White  and  gray;  heartwood  slightly  darker  than  the  sap.  Coarse  and 
crooked  grained.     No  distinct  seasonal  rings.     Slightly  resinous  odor. 

Usea. — Bancas;  boxes;  canoes;  flooring;  light  or  temporary  construc- 
tion ;  paper  making ;  rice  mortars. 

Structure. — Pith-rays  medium  size,  distinct.  Vessels  medium  size, 
scattered.  Eesin  canals  fairly  numerous,  with  whitish  resin.  Wood 
parenchyma  scanty  and  scattered. 

Bull,  For.  Bur.  Manila  (190(i),  4,  63  ;  ^d  ed,  (1907),  4,  66. 

MOLAVK. 

Vltex  Mttoralis  Decne.  Fam.  VERBENACE/C. 

(Titetc  altissima  Blanco.) 
Vitex  pubescens  Vali!. 

(Vitex  latifolia  Blanco.) 

Agubarao  (V.)  ;  amugauan  (11.)  ;  bulaon  (T.,  V,,  Painp.)  ;  calipapa 
(Moro)  ;  molauin  (T.)  ;  salincapa  (Guimaras)  ;  tugae  (V.). 

Malaya, 

Hard  and  heavy.     Sp.  gr.  0.778. 
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Heartwood  pale  yellnw;  sapwood  only  slifflitly  Ijglitor  in  color.  Fine 
and  usually  cross-grained.  Seconal  rings  jiresent.  Diffuse  porous. 
Slightly  acid  odor.  Bitter  taste.  Turning  greenish-yellow  wlien  treated 
with  an  alkali.     Staining  water  a  greenish-yellow  color. 

Uses. — Axles;  beams;  bridges;  eabinetmaking :  oarabao  yokes;  cog- 
wheels; general  high-grade  construction;  docks;  doors;  finishing  of 
houses ;  firewood ;  flooring ;  footings  in  the  ground ;  futtocks ;  palo 
(wooden  eluh  to  pound  rice) ;  posts;  joists;  knees;  piles;  pillars;  pinions; 
planks;  plows;  rafters:  rice  moi-tars;  shipbuilding;  cutwater;  ships' 
knees ;  ribs ;  frames ;  siding  of  houses ;  sleepei-s ;  sternposts ;  sugar  presses ; 
wedges;  wheel  rims;  wheels:  undersills;  |)aving  blocks;  railroad  ties. 

Structure. — Pith-rays  fine  and  indistinct.    Vessels  small  and  scattered. 

Bull.  For.  Bur.  Manila  (li)0(i),4,  .^:i:?ded.  (1907),  4,  55. 

Ahern,  1.  e.,  G9-74. 

NAUKA. 

Pt«rocarpus  Indicus  Wilkl.  Fiim.  LEGUMiNOS>C 

Pterocarpus  echinatus  IVrs. 
Pterocarpos  blancoi  Merr. 
Pterocarpus  klemmei  Mow. 

Apalit  (I'amp.) ;  asanu  (T.)  ;  narra  (']'.,  X.)  :  <xliao  (Panip.)  :  s:ingq\ie 
(II.,  V.,)  taga  (N.  Luz.)  ;  uriaji  (Parnp.). 

The  first  two  species  are  widely  distributefl  throughout  tropical  Asia, 
the  other  two  are  known  only  from  the  Philippines.  Said  to  be  closely 
related  to  the  "padouk"  or  "amboyna  woo<l"  of  India. 

Moderately  heavy  and  moderately  hard.     Sp.  gr.  0.580. 

Heartwood  white,  yellow  or  red;  sapwood  nearly  white,  (irain  coai'sc 
and  more  or  less  twisted.  Seasonal  rings  very  distinct.  Ring  porous. 
Faint,  sweet,  cedary  odor.     Turning  water  a  fluoreaceut  blue. 

Uses. — Bancas;  bridge  construction;  eabinetmaking;  carabao  yokes; 
cascoes ;  chests ;  general  construction ;  doors ;  dyewood ;  finishing  of 
houses;  floors;  furniture:  posts;  planks;  rafters;  ships;  siding  of  houses; 
table  tops;  walls;  window  sills;  washbowls;  door  panels;  carriage  making. 

StrnctuTd. — Pith-i-ays  very  small.  Row  of  large  vessels  in  innqr  part 
of  ring  and  larger  ones  scattered  in  later  part  of  season's  growth.  Vessels, 
surrounded  by  parenchyma.  Wood  pareniL-hyma  in  fine,  more  or  less 
wavy,  concentric  lines.  Fine,  parallel,  transverse  lines  iu  tangential  an<l 
radial  sections. 

Bull.  For.  Bur.  Manila  (tOOfi),  4,  d4 ;  ad  ed.   (lOOT),  4,  .)7. 

Aheru,  1.  c,  74-7(1. 
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NATO. 
Palaquium  app.  Fam.  SAPOTACEyE. 

Banilac  (V.)  ;  naree  (V.,  T.)  ;  malac  nialae,  palac  palac,  dolitaii. 

Light  to  iiioflerately  heavy;  soft  to  moderately  hard. 

Pale-reddisli ;  sapwood  only  slightly  lighter  than  the  heart.  Straight- 
grained.     Ko  seasonal  rings. 

Uses. — Light  constnictioa  ;  flooring;  siding. 

Htructure. — Pith-rays  small  and  indistinct.  Vessels  email  or  medium 
size,  in  short  radial  rows.  Wood  parencliyma  in  numerous,  fine,  con- 
centric lines. 

This  wood  is  very  often  substituted  for  amiiguls. 

PALO  JIARIA. 

PALO  MARIA  DE  LA  PLAYA  OR  BITAOO. 
Calophyllum  inophyllum  L.  Fam.  GUTTIFER*. 

Tliis  species  is  cosmopolitan  in  the  Tropics,  It  is  known  as  poon  in 
India. 

PALO  MARIA  DEL  MONTE  OR  BITANIKJL. 

Calophyllum  wallichianum  Planch,  et  Tr. 

Calophyllum  xpp.  , 

lioncalan   (T.)  :  dinealan   (T.)  ;  pamitaogan  (V.)  ;  zaruniaynn   (II.). 

Hard  and  moderately  heavj'.     Sp.  gr.  0.631, 

Roddisli-brown.     Grain  fine  and  crossed.     No  seasonal  rings. 

Uses. — General  construction;  masts;  hubs;  turnery;  fine  fnmiture: 
bridge  building;  carriage  building;  cascoes;  decks  of  ships;  flooring; 
futtock  timbers;  house  posts;  oars;  paddles;  ships'  booms;  Irowsprits; 
spars ;  wagon  shafts ;  keels  of  boats ;  recommended  for  railroad  ties. 

Structure. — I'itli-rays  fine  and  indistinct.  Vessels  of  medium  size, 
in  irregular,  brandling,  radial  lines;  with  sulphur-yellow  deposits.  Wood 
])arendiyma  in  a  few,  coarse,  concentric  lines  and  scattered. 

Bltaog,  or  palo  maria  de  la  playa,  differs  from  bitanhol,  or  palo  maria 
del  monte,  in  having  a  much  more  twisted  and  crooked  grain.  It  is  there- 
fore the  finer  furniture  wood.  Otherwise  these  two  woods  are  suitable 
foe  the  same  things  and  not  distinct  in  structure. 

Bull.  For.  Bur.  Manila  (1906),  4,  60-61;  8d  ed,    (1907),  4,  64. 

Ahem,  I.  c,  77-rS. 

PANAO. 

For  description  see  AniONO.  Panao  is  like  apitong  in  all  respects, 
except  that  it  is  less  resinous  and  has  less  wood  parenchyma.  Not 
ordinarily  distinguished  from  apitong. 

Bull.  For.  Bur.  Manila  (1306),  4,  59;  3d  ed.  (1907),  4,  .54. 

Ahem,  1.  c,  79-80. 
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SACAT. 
Terminalia  nltens  Presl.  Fam.  COMBRETACE^. 

Philippines. 

Moderately  heavy  and  moderately  liard.     Sp.  gr.  0.589. 

Sapwood  very  light ;  lieartwood  gray  or  broivnish-yellow.  Coarse  and 
straight  grained.  Seasonal  rings  distinct.  Diffuse  porous.  (;;olors 
water  a  pale  yellow. 

Uses. — Light  construction. 

Structii/re. — Pith-rays  medium  size,  distinct.  Vessels  medium  size  and 
scattered,  occasionally  roughly  grouped  in  irregular  wavy  tangential  lines. 

Bull.  For.  Bur.  Manila  (1906),  4,  55;  3d  ed.  (1907),  4,  58. 

(See  also  note  under  "Talisay.") 

SANTOL. 
Sandoricum  Indicum  Cav.  Fam.  MELLACE.C 

Southern  Asia  and  Jllalaya.     The  false  or  wild  mangosteen  of  India. 

Commonly  cultivated  for  its  fruit. 

Moderately  heavy  and  soft.     "Weight  about  36  lbs.  per  cu.  ft." 

Pinkish;  straight  grained.  Aromatic  oilor  somewliat  camphov-like 
but  faint.  Seasonal  rings  pre'sent  or  absent.  When  soaked  in  water, 
producing  a  reijdish  tinge 

Uses. — Light   framing,    cabinetwork;    house   posts;    wood    carving;  , 
wooden  blocks  for  shaping  hats      This  wood  is  exceedingly  easy  to  work. 

Sh-uctuTe. — Pith-ra^s  small  hut  distinct.  Vessel  small  and  scattered. 
Wood  parenchyma  scanty  and  scattered. 

SASALIT. 
Vitex  aherniana-Merr.  Fam,  VERBENACE^. 

Gualberto  (II.)  ;  igang  (Baler)  ;  dungula  (V.)  ;  sa^^alit  (T.). 

Philippines. 

Very  hard  and  heavy.     Sp.  gr.  0.873. 

Pale  yellow  to  dark,  yellowiali- brown.  Fine  and  wavy  grained.  Sea- 
sonal rings  not  present. 

Uses. — Posts  and  general  house  construction;  telegraph  poles;  railroad 
ties. 

SirMciure.— Pith-rays  fine  but  distinct.  Vessels  small  and  scattered. 
Wood  parenchyma  scanty  oi'  wanting. 

Sasalit  is  exceedingly  like  molave  in  structure,  but  it  is  mudi  harder 
and  it  does  not  turn  the  same  bright  greenish-yellow  as  molave,  when 
treated  with  an  alkali.  It  also  appears  very  much  like  yaeal;  but  it 
differs  in  structure  by  its  smaller  vessels  and  its  lack  of  wood  parenchyma. 
If  also  behaves  differently  when  treated  with  an  alkali. 

Bull.  For.  Bur.  Manila  (1906),  4,  63-64;  2d  ed.  (1907),  4,  67. 
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SUPA. 

Fom.  LEOUMINOSvC. 

I 

Malapajo  (V.,  T.) ;  I'anealian,  raiiuo  (Cag.) ;  Yacal-dilan  (T.). 

PhilippJnes. 

Heavy  and  hard.     Sp.  gr.  O.'fSS. 

Yellow  and  brown.  Fine  and  straight-grained.  Seasonal  rings  dis- 
tinct. Diffuse  porous.  Faint  peppery  odor.  Colors  water  a  dark  red- 
dish-brown. 

Uses. — General  construction;  flooring;  interior  house  trim;  furniture; 
eabinetmaking ;  baseball  bats;  bridge  constrnction ;  door  frames;  posts; 
joists;  naval  construction;  pillars;  door  panels;  railroad  ties. 

Structure. — Pith-rays  small  and  distinct.  Vessels  medium  sized,  scat- 
tered, exuding  oil  when  first  cut.  Wood  turning  much  darker  as  it  is 
covered  by  the  oil.     End  of  seasonal  ring  a  distinct  line. 

Supa  is  said  to  be  sometimes  substituted  for  ipil;  but  the  two  woods 
are  very  distinct  in  appearance. 

Bvdl.  For.  Bur.  Manila  (1906),  4,  57;  id  ed,   (1907),  4,  GO. 

Ahem,  1.  c,  80-81. 

TALI  SAY. 
Terminalia  catappa  L.  Fa.m,  COMBRETACE-«. 

{Terminalia  latifolia  Blanco.) 

Asiatic  Tropics.     "Indian  almond." 

Moderately  heavy  and  moderately  hard.     Sp.  gr.  about  0,700. 

Wood  red,  with  lighter-colored  sapwood.  Wood  coloring  water  a  yel- 
lowish color, 

StTUciure. — Pith-rays  very  fine.  Vessels  medium  size,  scattered,  some- 
times joined  by  irregular,  waw,  short,  concentric  hands  of  wood  paren- 
d,,m.. 

The  different  species  of  Terminalia,  furnishing  our  woods  known  as 
calumpit,  dalinsi,  sacat,  and  taJisay,  are  exceedingly  alike  in  structure 
and  are  used  for  the  same  purposes.  Thus  far  we  can  distinguish  them 
only  by  color,  and  not  certainly  by  that. 

TAMAYUAN. 

Strombosia  philippinenslG  (Baill.)  Vid.  Fam.  OLACACEyC. 

(S(rom6osio  diibia  Vid.) 
Camayuan  (Bataan) ;  Tamabayan  (T.). 
Philippines. 

Moderately  heavy  to  heavy  and  hard. 
DuU-yellowieh  to  pinkish.     Fine  and  straight  grained; 
present  or  absent. 

Uses.— Voats ;  house  building;  joists;  roofing;  ax  handles. 
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Structure.- — I'itli-rajs  sniall  but  distinct.  Vessels  small,  scattered. 
Numerous  very  tine,  irregular  lines  of  worn!  pai'eiu'livma. 

Ahem,  1.  c,  84-85. 

TANOUILE. 
Shor«a  polysperma   (Bleo.)   Mirr.  Fam.  DIPTEROCARPACE-«. 

(Moranera  polysperma  Bleo.) 

{nipleroearpttx  jiolynperiiin  Bleo.) 

Adamuv  (B.)  ;  araeii  (IL)  ;  lialsirlmean  (V.);  paiiansogin,  tangullo 
(T.). 

Philippines. 

Light  and  moderately  hard.     Sp.  gr.  0.491. 

Sapwood  light-colored;  heartwood  light  reddish^rown.  Coarse  and 
straight  grained.     Ko  seasonal  rings.     Faint  resinous  odor. 

UscK. — Bancas;  boat  building;  bo.xee;  canoes;  medium-grade  construc- 
tion; furniture;  house  construction;  shipbuilding;  interior  cabinetwork. 

Sti-uctiire. — Pith-rays  medium  size,  distinct.  Vessels  medium  size, 
scattered.     Wood  parenchyma  scattered.     Uesin-caiials  scattered. 

Differs  from  red  laiian  in  being  heavier  and  harder  and  in  splitting 
more  readily.  It  is  also  of  slightly  darker  color.  Tanguile  does  not  have 
such  large  vessels  as  red  lauan. 

Bull.  For.  Bur.  Manila  (lOOfi),  i,  r,r^:  :>d  ed.  (1907),  4,  -58. 

Ahern,  1.  c,  85. 

TEAK. 
Tectona  grandia  L.  f-  I'am.  VERBENACE,e. 

Coloyate,  daiondan  (V.) ;  tida  (T.) ;  Yati  (V.). 

India  and  Malaya. 

Teak  is  of  infre«iuent  occurrence  in  the  Archipelago.  It  is  known  to  be 
found  in  Mindanao  and  on  the  Island  of  Basilan.  It  is  reported  as 
occurring  in  Jolo,  and  in  some  of  the  other  islands,  but  we  have  no 
herbarium  specimens  except  from  the  places  first  mentioned  and  from 
two  trees  at  Tanay,  Hical  Province.  The  teak  in  the  Manila  marlcet 
is  probably  imported. 

Heavy  and  hard.     "Weight  40  to  58  lbs.  per  cu.  ft." 

Sapwood  white,  usually  small;  heartwood  dark  golden-yellow,  turning 
brown,  dark  brown,  and  finally  almost  blaek  with  age.  Grain  coarse  and 
straight.     Seasonal  rings  distinct;  ring  porous.     Distinct  aromatic  odor. 

Uses. — Shipbuilding ;  high-class  construction ;  carving ;  furniture. 

Structure. — Pith-rays  moderately  broad  to  broad.  Vessels  a  row  of 
large  ones  in  the  inner  part  of  the  ring,  smaller  scattered  ones  in  the  outer 
part  of  the  ring. 

Ahern,  1.  c,  8(i-87. 


Hosted  by 


Google 


PHIUPPINB   WOODS. 


TELUTO. 


Pterocymbium  tinctorium  Mcrr. 

I'liiliji  pines. 

Very  liglit  and  soft, 

AVliite.     No  distinct  sap-  aud  lieiirt-wood. 

Uses. — Hafts ;  matchwood. 

Structure. — Pitli-rays  large  and  distinct, 
tered.     Prominent  parallel,  transverse  lines 


I.  STERCULIACE^. 


Vessels  niediinn  size,  scat- 
L  tangential  Section  as  in 


ahudia  rhomboidea   (Blanco]  Pi 
{Af^elia  rhomboidea  Vid.     £per 


Fam.  LEGUMINOS>E. 


a  rhomboidea  Blanco.) 
Balayong  (T.) ;  ipel  (Pang.) ;  inagalayao  (N.  Lii/,.) ; 


*  (11.). 


Philippines. 

Heavy  and  hard.     Sp.  gr.  0.878. 

Sapwood  white;  heartwood  saffron  or  red,  iMJcoining  very  much  darker 
with  age.  Fine  and  usually  straight-grained,  sometimes  with  bird's-eye 
grain.     Seasonal  rings  distinct.     Diffuse  porous.     Agreeable  odor. 

Uses. — Often  considered  our  finest  furniture  wood ;  cabinetmaking ; 
construction  above  ground;  beams;  chairs;  desks;  doors;  floors;  posts; 
interior  finisli  of  houses ;  joist-s ;  naval  eonatruetion ;  jjlanks :  rafters ;  rail- 
ing ;  siding ;  window  sills ;  railroad  ties. 

Structure. — Pith-rays  small  but  distinct.  Vessels  of  niediuni  size, 
scattered  and  suivounded  by  a  fringe  of  wood  parenchyma. 

Bull.  For.  Bur.  Manila  (1906),  4,  58;  2d  ed.  (1007)",  4,  63. 

Ahern,  I.e.,  81-84. 

TUCAN-CALAO. 

Aglala  clarkU  Merr.  Faiti.  MELLACE/E. 

Tansuyot  (B.)  ;  tucan-calao  (T.). 

Philippines. 

Moderately  heavy  and  liaril.  lieddish  or  brownish.  Fine,  curly  grain. 
Seasonal  rings  present  or  al)sent ;  if  present,  then  diffuse  porous.  Faintly 
resinous  odor. 

Uses. — Buildings;  flooring;  furniture;  house  construction;  shipbuild- 
ing; interior  finish  of  houses. 

Structure.— Tith-T&y a  small  and  distinct.  Vessels  of  niedum  size,* 
scattered.     Wood  parenchyma  clustered  about  vessels. 
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YAOAL. 
Hopea  plagata  Vid.  Fam.  DIPTEROCARPACE/E. 

(Jfocancra  plagata  Blanco.     DipterocdTpus  plagaiue  Blanco.) 

Biti,  callot  (11.);  linap  (V.);  maraga  (Neg.);  mavahtba  (Cag.)  ; 
]iaiiigayan,  salapugud,  taggoy  (11.). 

It  seems  likely  that  one  or  more  other  species  may  furnish  snine  of  the 
wood  known  as  yaeal. 

Philippines. 

Heavy  and  hard.     Sp.  gr.  0.830. 

Dirty-yellow  to  brownish.  Coarse  and  straight  grained.  No  seasonal 
rings.     Slightly  resinous  odor. 

Uses. — Beams;  bridge  construction;  cabinetmaking ;  general  construc- 
tion; desks;  doors;  flooring;  girders;  Joists;  keels;  naval  construction; 
outrigger  supports;  piles;  posts;  rafters;  sleepers;  stemposts;  walls, 
exterior;  window  sills;  railroad  ties;  masts;  rudder  posts;  spokes  and 
felloes  of  carriage  wheels. 

Structure. — Pith-rays  small  but  distinct.  Vessels  of  medium  size, 
scattered,  frequently  a  slight  border  of  wood  parenchyma  about  the  vessels. 
Besin  canals  present,  frequently  conspicuous. 

Bull.  For.  Bur.  Manila  (1906),  4,  53;  2d  ed.  (1907),  4,  56. 

Ahem,  1.  c,  88-90. 
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Acab-a^;ab 
Acle   


359,  363,  364,  368,  3S8,  369,  376 

Adamuy    394 

Afzelia  bijuga,  A.  Gray 384 

Afselia  rhomboidea  Vid 305 

Agaro 374 

Aggue 374 

Aglaia  clarkii  Merr 395 

Agoho  358,363,364,367,370 

A«o80  370 

Aguao 


Air-drjing  .. 
Alagaa 


Alanote  ..... 

Aligamon    . 
Alintatao    . 

Alipaj  

Almon  


Alstoni 
AFstoni 
Alsti 


•a  batino  Bleo 377 

macroph/Ila  Wall....  358,  377 
scholaris  R.  Br 355, 


Alupag    359,363,364,367,0 

Aluptig  ama 

AmagfL  ^ 

Amarn  ' 

Amboj^es 

Amboyna  wood 

American  woods 

Amj  opo 


Amugauan 
Atnuguls 


Anabiong  .. 
Anagao   ,.,. 

Anaguep   . . 
Anahaou   .. 


f  laniti  Blanco..., 


Andarayati   .... 
Angiosperms  .. 


Ani»optera     thurifera      (Blanc 

Biume   

Anisoptera  vtdallana  Brandis... 

Annual  rings  

Anobion  

Ansohan    

Anteng 

Antipolo    

Antong  .. 


Anubing 3SS,  303,  364, 366, 3 

Apalit   3 


Apopuyot 


359,  363,  364,  369,  372,  384,  391 


Araca  % 

Aralia  peiiduta  Blanco a 

Aranga  369,363,368,304,3 

Artocarpus  cumingij  Tree 3 

Artoearpus  incisa  L.  f. 3 

Artocarpus  integrifolia  L.  f 360, 3 

Artocarpus  0110(0  Blanco 3 

Artocarpus,  sp. 3 

Asana    3 

Ata-ata   .'....  378,3 

Ayo    3 

Azaola  betia  Blanco 3 
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Bacaii    .... 
Bacayaii 
Ba<:uog    .. 
ISagtkati   . 
Hafe-uen    .. 

Balacbui'iii 

Hula^)  373 

Italatintu)   3 HO,  383 

Baiay-oac    381 

Baiajong 3!)5 

Balingaeta 3H0 

Ballnhaaay  369,364,308,374, 


lialongcumit 

Bamboos   

Banauao  

Bancal   

Banealan    

Bancalari    

Bancalauag  .. 
Bancalauan  .. 
Jtancocliaai   .... 


Binjias 377,31 

Binolo   31 

Bisal    3' 

Bitaiiliol    378,3! 

Bitaog  31 

Biti    3) 

Bolongeta   35 

358-,  35!),  3<i3,  ;Mi4,  367,  378,  31 

Bolongnita   3, 

Bombycldendron       campylosi- 

phon   (Tl'k.)  Warb  3(iO,3t 

Bonglin  31 

370  I  Botany  oak  31 

Boticalag 3! 

Buchanania  florida  Sdiaupr  vitr. 

arborescens  Engl 3" 

Bijgaion    3; 

Bulala  371,3' 

Bulaoii  3! 

Bulay  31 

Biillpt  tree  3; 

Bwhianjj    3! 


Baiiilac 


i,  3«4. 3lifl,  307, 375, 378 


Calamansanay 


Bikt^linao   . 
Batutinay  . 

Bayabo    

Bayuoo    

Beef  wood  .... 
Beetles  ..  . 


3(13, 304, 3liO,  370, 37« 


350,  3fi4, 300, 370 

.  35SP,  304,  3(i«,  37a,  37(! 


..   358,  364,  3fi(),  308,  377 


Calamus    ..'. 

Calang 

Calantas  355,; 

357,  358.  350,  3(!3,  304,  30-5, 

California  redwi>i«l  354, 

Caliot  

Calipapa   

(!aloliadia   

Caliot  


Calophyllum 

Calophyllum 
Caiophyllum 
Planeli.  et  ' 
Caloyanan  .... 
Calnyanatift  .. 
Calu  matron  .. 
Calumagim  .. 

Caiumpit  .... 

!2,  363,  364,  365,  367,  375,  377  1  Calusit    


362,  364,  307,  380,  3!>3 
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358,  351),  364,  3C7,  380,  383 


Camay uan  .. 
Comilin);  .... 

CantiBgen  .. 
Canunyao   .. 


Carugcog  .. 

Cfirucat  — . 


Ilanigga  .... 
Danioura  .. 

Danlic  

I^ntlpia  .... 
Dao    


Cassowary  ti 
Cat*panB    -. 


jlsetlfoiia  Forst... 


19, 362, 364, 367, 3) 


Catmon  carabao  .. 


380 


Cedrela  odorata  Blanco  37B 

Cadrela  Toona  Roxb 379 

Chatwan  382 

Chemiol  properties  362 

Coconut  palm  353,354 

Cocoa  nucifera  L 353,354 

Color   358 

Coloyate  394 

Compound  pith-rays  355 

Concentric  lines 356 

UoniferB    354 


Construction,  high  grade.: 3G4 

Construction,  meilium  grade 364 

Construction,  light  or  temporary  304 

Corner  posts  of  houses 363 


363 


Crytocarpa  quinqvestUa  Blanco....       3 

Culiel   3 

Cubi  ■ 3 

Cueia  ,....       3 

CHlitingan  3 

Cupang 358,364,366,368,3 


Uaemonorops   . 

Dagang   

Dalindingan   ... 


Dalondong 378 

Dampia  379 

Dangila  371 


DilTuse  porous  365 

DUlenia  ttwlica  Blanco 389 

Oiltenia  phillpplnentls  Rolfe....  38(1 

Uillenia  speciom  Blanco 380 

Dillenia  app 356,  358, 362 

Dincalan  .'. 391 

DIoBpyroB  diicolor  Will 383 

DiospyroB  pilosanthera  Blanco..  378 

Diospyros   app 355,358,378 

DipterocarpuB     grand]  florus 

Blanco  372 

Dipterocarpws  guiso  Blanco 384 

DipterocarpuE  laaiopodua  Perk..  373 
Dipterocarpvs  malaanonan  Blan- 
co   386 


IHpteroeaTpua  mayapis  Blanco 389 

DipterocaTpua  plagatita  Blanco....       396 
Dipterocarpua  polifsperma  Blco...       394 

DIpterocarpus   sp 355,367,372 

Dipterocarpus  Jhuri/er  Blanco 389 

DIpteroearpu*     vernicifluus 

Blanco  373 

Diraan  376 

Dita    355, 

358, 359, 3(12,  384,  366, 382 

Dolitan 391 

Dracontomelum   364,  388 

Duco : 372 

Ouguan    358,359,386,368,381 

Dulit   371 

Dumate 377 

Duflgon    359, 

383,  3G4,  363,  367, 382,  383 

Dungon-dungon 383 

DuAgon-tate  369, 

383,  364,  368,  367,  383 

Dungiila   392 

Duyogduyog  „ 375 

Duyong  386 

E. 

Ebano    383 

Ebony 358, 35B,  364, 367, 383 

Echitea  acholaris  h 382 


Echites    irifida    Blanco.... 

EndogenB  

EperMa  decandra  Blanco.... 


Eperua  rhomboidea  Blanco.... 
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euphoria  clnsrea  Radlk 371 

Euphoria  titcht  Blanco 371 

Exogens  ;i53,  35j 

F. 

lalse  mangostetn  J\H 

False  seasonal  rings  )5^ 

Filaro  (7( 

Flacourtia   inermis  R<.\b  ^7* 

(ungi  and  batt^rm  Ml 

lurnlture  ind  ornamental  wouda  JOi 


Ualarigal 
Otmbematta  calnmi 

Growth  rings 

arymanta  salKifotta  Prenl 

Gualberto 

Quijo  3 

J57,35'l,  3bt  3(>4,  til') 
Gmjo  bitic 
Gi  m  nospei  ms 

H 
HagacliuL 
Halupa^ 
Hamago 
Harigues 
Heartwood 
Heating  power 

Heavy  framing  ; 

Hfticteres  apelala  Blanco 
Helteipres  pmnata  BKneo 
Herrtiera  littoralis  Dry 
Heitttera  sylvaiu^  \id  ; 

Hibtsma   campylosiphon   Tc2 
HtbtBCue   grevnaefoltua    (Hassk) 

Miq  ; 

Hthiseus  vidaluinits  Naves  ; 

Himbabalut                                      3T<)  ' 
Homallum  luzonlense  F  Vill  : 

Homarium  Panayanum  1    \ill        : 
Homalium  villarianum  \  id 
Hopea   acuminata  Meir             J57  f 
Hopea  plagata  Vid  ; 

Hopea  spp                           ■155  357  ' 
Horse  flesh  nood  J 

Horsetai!  pine  ; 


i«ang 392 

MKpe  betlt  (Blco.)  Men  )-)-) 

35^*  sni  377 

IndftHff  37b 

Indian  almcind  19! 

Intsia  acuminata  Men  384 

Intsia      bijuga       <Col<-br  )  <l 

Kuntae    iH4 

IntBla   spp 3)j  3jH 

Jpel    3II> 

Ipil   ril  3iS   J5I 

ill)    11)4  ibb   3rt4 

Ironwood  370 

K. 

Karamutan    371) 

Kiln-dvyinfT    Ml 

Knema   heterophylla  Warl)-.  358,  :iMl 
Koorderaiodendror^   pinnatum 
K»^flC/(&^,;../Kp:«rt> 357,37! 


Lagerstroemia  batitinan  \' 

/(ifld-BlroTHiif  hrxaptera  Vid 
Lagerstroemia    specioaa 


1  amg 
Ijlnti 

11)4  it)()  i(iS 

lam   [a 

Lanotan 
1^1  ih 

.      <Mi  m  im 

Lauan 

Red  Lau 

liga 

an 

3 
J57  359,  tU3  3IJ4   W9, 

)7«  -iW 

LiKaa 

l>sac 

/  Um  obi 
LitEea  p 

LIuaIn 

Lumanog 

snln  b    \ill 
rottetii   t     \ill 

363,384  3ljfi   !G7  371 
spp                                   3D3, 
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Magalajao 

Magatalay 

.Magatolay 
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Magtaliaaj-   

Malabolinc    

MalanulioB  
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Malapftlio    

Malapajo  
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Malapuyao   

Malariiliat  

Malaningon   

Malasantol    350,  3«3, 304. 3 

Malatalang 3 

Malatapay    

Malatid'ie  

Ma 
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Page. 

Mocanera  guiao  Blaneo 384 

Mocanera  malaanmxan  Blancn. 3S0 

.Uooonero   tnayapis  Blanco 38fl 

Moeanera  plagata  Blaneo 390 

Mocanera  polysperma  Bleo. 304 
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Moisture   content 300 

Molauin 389 
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MyrlBtlca  Hpp .358,381 


Nathubo  377 
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Pith-rays 361, 1 
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Pterocarpue  blancol  Merr ; 
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NOTES  ON  THE  STEERE  COLLECTION  OF 
PHILIPPINE  FERNS. 


By  En  WIN  Bingham  Copeland. 
I  the  Bareaa  of  Education,  Manila,  P.  I.) 


By  the  kindness  of  Df.  J.  B.  Pollock,  of  the. ITniversity  of  Michigan,  I 
have  been  fortunate  enough  to  receive  fragments  of  practically  all  the 
ferns  collected  in  the  PhilippineB  by  Dr.  Steere  the  determinationa  of 
which  were  pubiished  by  Prof.  Harrington."  Although  made  at  Kew,  a 
few  of  these  determinations  are  doubtful,  and  a  few  clearly  are  wrong. 
The  latter  include  some  epecies  described  as  new,  or  accredited  to  these 
Islands  on  the  strength  of  these  determinationa  alone.  Some  others  of 
Harrington's  species  have  since  received  other  names  by  mistake,  or  his 
names  have  been  misapplied, 

Dryopteris  aoristisora  (Harr.)  C.  Chr.  is  nearly  related  to  D.  canesceiis 
(Bl.)  C.  Chr.     Its  sporangia  are  glabrous. 

Nephrodium  Bakeri  Harrington  is  a  relative  of  D.  canescem,  ae  Christ 
has  pointed  out;=  but  it  is  so  peculiar  that  I  can  not  follow  Christ  in  sub- 
merging it  in  that  aggregation.  It  must  rather  be  known  as  Drjropteru 
Bakeri  (Harrington)  Copel.  n.  comb. 

Dryopteris  Luersseni  (Harrington)  C.  Chr.  This  plant  is  included  by 
Christ '  in.  D.  Foxii,  being  the  large  form  to  which  he  refers,  and  includ- 
ing a  majority  of  the  specimens  he  cites.     I, have  never  regarded  these 

'Joum,  Unn.  Soc.  (Botany),  (1877),  16.  25. 
'Ann.  Jard.  Bot.,  Buitenzorg  (1898),  15,  131. 
'  Thii  Journal,  Bot.  Sec.  C.  ( 1907 ) ,  2,  208. 
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and  the  small,  typical  D.  Foxii  as  identical,  and  am  therefore  still  dis- 
posed to  maintain  the  latter  species  as  originally  diagnosed;  but  this  may 
be  an  error.  The  plant  called  D.  Luersseni  by  Christ  is  altogether  dif- 
ferent; it  is  a  Goniopteris  in  affinity,  in  spite  of  its  free  veins. 

Polystichum  korizoniale  Pr.  This  is  the  form  determined  by  Harring- 
ton under  the  general  head  of  "Aspidium  aculeatum  Swtz." 

Semionitia  ZoUingeri  Kurz.  This  is  one  of  our  most-named  ferns. 
It  is  the  same  fern  described  by  me  as  Hemioniiia  gymnopteroidea  in 
Perkins  Fragmenta  (1905),  1,  183.  I  have  since  become  convinced  that 
it  is  absolutely  identical  with  Leptochilus  latifolius  (Meyen)  C.  Chr.,  and 
have  distributed,  it  under  that  name,  calling  attention  to  its  synonymy, 
and  have  treated  it  as  such  in  my  "Ecology  of  San  Kamon  Polypodia- 
cete."  *  Still  more  recently,  Christ  has  described  it  as  a  type  of  a  new 
genus,  Hemigramma,"  distinguished  from  Leptochilus  by  the  venation 
and  by  the  restriction  of  the  sori  to  the  veins.  It  was  with  the  same  opin- 
ion of  the  value  of  the  sorus  character  that  I  called  the  plant  Hemtonitis, 
and  that  Presl "  called  it  Gt/mnopteris  instead  of  Leptochilus.  If  the 
plant  be  maintained  as  generically  distinct,  its  name  must  be  Hemi- 
gramma latifolia  (Meyen)  Copel.  n.  comb,,  this  being  a  far  older  specific 
"name  than  ZoUingeri.     Its  known  range  is  Malaya  and  the  Philippines. 

Asplenium  lunulatum  Swtz,  of  this  collection  is  the  fern  commonly 
determined  here  as  A.  tenerum  Forst.  The  original  specimen  at  Ann 
Arbor  is  a  single  imperfect  frond.  A  various  lot  of  Philippine  specimens 
is  now  grouped  under  A.  tenerum,  but  I  would. not  call  Steere's,  or  any 
other  of  the  many  collections,  -4.  lunulatum. 

Asplenium  wightianum  Wall.  My  material  of  this  fern,  collected  in 
Panay,  is  insufficient  for  positive  identification,  but  it  shows  that  the 
pinnas  are  too  inequilateral  to  be  the  species  stated,  which  should  therefore 
not  be  accredited  to  these  Islands.  The  plant  is  almost  certainly  A.  vul- 
canicum  Bl.,  which  is  found  in  Negros  and  as  far  north  as  Mount  Ma- 
quiting  in  Luzon. 

Asplenium  Sieerei  Harrington.  This  is  the  fern  described  by  me  as 
A.  laxivenum.'' 

Stenocfalaena  areolaris  (Harrington)  Copel.  nom.  nov.  {Lomaria,  Har- 
rington, 1.  c,  p.  28).  The  specialized,  inflexed  margin  (indusium),  be- 
cause of  which  Harrington  described  this  fern  as  Lomaria,  is  very  evident 
in  the  specimen  sent  me,  but  such  a  margin  is  not  rare  in  Stenochlaena. 
This  is  very  distinct  from  its  nearest  known  relative.  A',  palustris. 

*lbid.  (1907),  2,3. 

'Ibid.  (1607),  2,  170. 

*"8ori  hetnionitldei,  nee  acroaticliacei  adaunt  inde  nee  Leptocliilo  inserendum 
est,  quemadmodiim  clar,  F^  autumat".  Epimeliae  Botanicae,  Prague  (1849), 
150. 

'  This  Journal,  Bot.  Sec.  0.  (1907),  2,  132. 
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'  Monogramme  paradoxa  (Fee)  Bedd.  {M.  Junghuhnti  Hook,)  is  cred- 
ited to  Formosa  by  Harrington,  but  the  label  of  the  specimen  aent  me 
reads  "Growing  in  tufts  on  trunks  of  trees,  Philippine  Islands."     The 
determination  is  correct,  and  this  species  should  probably  be  added  to  our  . 
known  flora, 

Polypodium  craterisorum  Harrington  is  unmistakably  P.  celebicum 
Blume.  It  is  described  in  error  as  membranous  (1.  c.,  p.  32).  Elmer 
(No.  'I'UGO)  has  collected  this  fern  on  Mount  Banajao  (which  is  Mount 
Majayjay).  Some  of  the  fronds  are  contracted  below  so  abruptly  as  to 
suggest  its  relative,  P.  decrescens  Christ. 

Polypodium  hammatisorum  Harrington  turns  out,  as  I »  have  antici- 
pated, to  be  identical  with  P.  nummularium  Mett. 

Polypodium  Schenkii  Harrington  is,  as  stated  by  Baker,*  our  common 
P.  obliquatum  Bl. 

•■Ibid.  Supp.  IV  (1906),  1.  25B. 
•Ann.ofBol.   (1892),  5,  4B7. 
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A  REVISION  OF  TECTARIA  WITH  SPECIAL  REGARD 
TO  THE  PHILIPPINE  SPECIES. 


By   Edwin   Bingham   Copeland. 
I  the  Bureau  of  Educntion,  Manila,  F.  1.] 


TECTARIA  Cavanilles. 

A  genus  of  Aspidirae,  derived  from  Dryopteris  (§)  EudrjopteriB,  char- 
acterized by  the  comparatively  undissected  fronds,  and  corresponding 
venation  of  reticulate  veins  which  do  not  anastomose  regularly  in  pairs, 
fronds  more  or  less  deltoid  in  form,  and  the  fertile  and  sterile  not  exceed- 
ingly different. 

It  has  become  possible,  with  the  accumulation  in  Manila  of  a  large 
amount  of  material,  large  not  only  in  the  number  of  collections  to  be 
cited,  but  also  in  the  presence  of  many  specimens  of  single  collections, 
to  present  this  confused  genus  in  a  way  that  was  not  at  all  possible  at  the 
time  of  publication  of  my '  Polypodiacese  of  the  Philippines.  It  has 
also  become  possible  to  substitute  for  the  artificial  grouping  of  species 
according  to  the  indusium  a  classification  which  for  the  most  part  may 
be  advanced  with  some  confidence  in  its  naturalness.  In  many  parts  this 
arrangement  is  that  adopted  by  Dicls  in  Engler  and  Prantl's  "Die 
Natiirlichen  Pflanzenfamilien." 

As  would  be  ^iticipated,  the  chief  difficulty  and  uncertainty  in  the 
delimitation  of  groups  of  species  is  among  the  most  primitive,  just  as  in 
a  family  it  is  the  most  primitive  genera  which  are  most  difficult  to  char- 
acterize, or  even  to  recognize  with  certainty.  I  have  already  established 
the  place  of  Dryoptens  (§)  Lastraea  as  among  our  most  primitij'e  ferns, 
and  as  the  parental  type  of  AspidieiE.  In  this  group,  DryopUria  dis- 
secta  (Bory)  0.  K.  represents,  niost  nearly  of  known  species,  the  probable 
origin  of  Tedaria.  At  a  future  date  I  shall  show  that  some  "Atkyria" 
are  so  near  to  D.  dissecta  that  their  generic  assignment  is  a  matter  of 
judgment.  We  have  in  the  Philippines  a  number  of  species  of  Tectaria 
which,  while  in  reality  and  by  easy  definition  members  of  the  genus 
Tectaria,  are  more  like  this  parental  type  than  they  are  like  any  of  the 

'  Publicaiionii   of   the   Bureau   of   (Internment    Laboratories,   Manila    (1904), 
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well-differentiated  groups  within  Tectaria.  In  a  family  it  is  necessary, 
for  the  sake  of  identification,  to  refer  these  undifferentiated  members  to 
genera,  as,  in  Polypodiacese,  to  Vryopleris,  or  Athyrium  or  Acrophorus, 
but  within  a  genus  a  forced  classification  would  serve  no  purpose. 

The  Philippine  species  apparently  too  primitive  for  any  finer  classi- 
fication thaii  as  Tectaria,  are  T.  devexa  and  T.  cakarea.  T.  am- 
higua  is  apparently  isolated  in  the  Philippines,  but  is  a  relative  of  T. 
gigantea.  {Aspidium  Blume,  Enumeratio  159,  18S8.)  I  regard  it  as 
also  a  likely  relative  of  Stenosemia. 

The  better  differentiated  and  understood  groups  are : 

a.  Cicutariw. — Frond  in  the  more  generalized  forms  decompound;  as 
in  T.  angusiins  (Christ,  Sagenia,  Bull.  Herb.  Boiss  6  (1906)  165)  and 
T.  cicutaria  (Linnaeus  Polypodium,  Syst.  Nat.  2,  p.  1326,  1759)  of  the 
American  tropics,  and  T.  malayensis.  T.  latifolia  (Porst.,  Polypodium, 
Prod.  83,  1786)  and  T.  melanocaulon  belong  in  this  group,  and  retain 
the  dissected  fronds.  A  simplification  of  the  fronds  is  evident  in  T. 
angelicifolia  (Polypodium,  Schum.  Vid.  Selsk.  Afh.  1  (1837)  328)  and 
haa  gone  further  in  T.  Hippocrepis  (Polypodium,  Jacq.  Collect.  3  (1789) 
816),  T.  apiifolia  (Aspidium  Sehkuhr  1809),  and  in  our  T.  GhfisHi. 

i.  1.  Grenatm. — Simply  pinnate  plants  with  indusiat*  sori  in  regular 
rows  parallel  to  main  veins.  The  several  supposed  Philippine  species 
seem  safely  referable  to  one,  T.  crenata. 

h.  2.  Trifoliata-Poli/morphw.—A  group  whose  common  ancestry  with 
the  preceding  is  probably  not  exceedingly  remote.  Fronds  less  cut  and 
more  ample;  indusia  mostly  fugacious.  Sori  in  regular  rows  in  Trifo- 
liatcB;  T.  trifoUata  Cav.,  T.  mhtripkylla  (Polypodium  Hook.  &  Am. 
Bot.  Beech.  Voy.  256,  1838-40),  and  T.  sUfolia.  Sori  scattered  in  Poly- 
morpha;  T.  Menyanthidis  (not  improbably,  though  not  intimately, 
related  to  T.  crenata),  T.  Barberi,  T.  polymorpha.  and  T.  irrigua,  and 
T.  Labrusca  (Polypodium,  Hooker.  Sp.  Fil.  5  (1863)  73) ;  these  stand 
here  in  the  probable  order  of  their  differentiation,  the  most  ancestor-like 
first.  The  group  is  specialized  in  adaption  to  a  moist,  stil!  habitat,  as 
in  gorges.  American  representatives  are  T.  Plumierii  (Aspidium  Presl. 
Rel.  Haenk.  29, 1835),  a  near  relative  of  T.  trifoliata,  and  T.  martimcense 
(Aspidium  Spr.  Anieitung  3  (1804)  133).  The  Polymorphw  of  America 
and  the  'Old  World  have  very  hkeiy  been  derived  separately,  and  might 
well  be  regarded  as  distinct  minor  groups. 

c.  1.  Decurrentes. — ^Coarse  ferns,  with  the  rachis  mostly  or  entirely 
winged,  the  main  veins .  prominent  and  the  sori  in  regular  rows.  T. 
grandifolia,  T.  decurrens.  T.  draconoptera  (Aspidium,  Eaton,  Mem.  Am. 
Acad.  II,  8  (1860)  311)  is  an  American  fern  intermediate  between  this 
group  and  the  VastfB. 
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c.  3.  Vast(B. — Like  the  Decurrentes,  but  sori  scattered.  T.  vasta 
{Aspidium,  Blume.  Enum.  143,  1828),  T.  Bryanti. 

d.  1.  Pleocnemia. — Fronds  ample,  at  least  bipinnate,  veins  forming  a 
single  series  of  areolfe,  without  free  included  veinlets,  crown  of  caudex 
and  bases  of  stipes  densely  covered  with  harsh,  dark,  slender  paleee. 

T  I  — Th        1       n    f  pec      1  th    g  n 

m  pt  th  t  \,    n  f    11       tu    1  Dry  ptns 

dts   d        (M  tt  )  0    K  m  t  m       mp    p    ly  j  1      d  h 

d  2  i.     pt      — L  k   th   I       d    g  1    t  f      1  11    1  ^  d       ted 

d  lee  m 

2  9  ' 

T    t  g  ft    p     If  lilt         f    1    hf     tl 

tit  d  pt        t    m  d        dl       1   b  t  t        n     g       al 

J  oc  f  phyl  g      t     d  ff       t    t        h      i  ee  impl  fit         f  th 

fdanl  ltd         t  fh  11         fthgrp 

th     h  1  d  t  pi  th         pi     £      d       W  th  in     as    g 

pi  t)     f  tl  t        th    so     be  RC  tt  rel      I     Pi 

tl  n     1  pt       t    th    sam  t  bj  t  1     1  ]  m  nt 

Ihpplh         dptdthp  jl       f               It             mp 

1  fi  d         h     t             J  d      1  1        g  th  t       f        t        1!      >8t  q     kly 

b          h  d  by  g         I        f    m  ty  w  h  !    bl             1  1     A       d  ng 

t    th  se  p        pi      as  Ch     t    se      t  t  th    fast    I    1    t  ]    bl   1   d 

T    t             d          i  pid             th  pt 


■i.  Not  ftt  all  dimorphous  ■  margin  entire,  son  scattered 

4.  Finnfe  ample,  ovat^  uith  curved  margi  is  i    T   polymotpka 

4.  Pinnce  contiact«d,  angular  5    T   trngua 

3.  Fertile  frond  somewhat  teBtiicted   son  in  rows  0    T   mfolw 

2.  Lateral  pinna  usually  more  numerous ,  or  if  only   1  or  2  pairs,  the  loweitt 

pair  not  forked  and  the  mduaium  persistent 

3.  Base  of  pinnie  round  or  truncate  7    T   Barbert 

S.  Baae'pf  pinnce  acute. 

4.  Position  of  sori  not  marked  on  upper  surface 8.  T.  Menyanthiiiii 


.  Posit  ioi 


ri  evident  oi 


.  T.  crenata 
.  Pinnie  lobed  halfway  t<i  the  costa,  the  lowest  not  forked 10.  T.  omfciyua 


upper  i\ 
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1.  Full;  developed  fronds  bipmoate   at  least  at  the  base 

2    Fronds  30  cm   or  less  high  including  stipe   at  leant  bipin 
3   Sori  few   fronds  depauperate  looking 
3    Son  minute  and  numerous     fronds  ample 
2    Fully  developed  fronds  more  than  30  cm   higli 
3    Stipe  and  rachises  black 

3    Axes  not  ebeneouB    veins  forming  more  than  1  t 
4   Induaia  present 

5    Stipe  BCflly   frond  glabrous  14    T    malayensis 

5    Stipe  (unlesa  at  base)  smooth   frond  ciliate  15    T   Cknattt 

4    Indusia  absent  (J.tpyp(en»)  18    T   trregulam 

3    Axes   hardly   blatk     tema   forming   a   single   aeries   of   areolfe    {Pleoene 

mm)  17    T   leuz  ana 

1.  Tttctaria  BryantI  Copel.  num.  nov. 

Aspidiutn,  Copel.  Perkins  Fragmenta,  175;  1905;  Polypod.  of  the 
Philippines  34,  1905. 

NegroB,  Copeland  83 :  Basilan,  llallier. 

Aspidiutn  Bolsteri  Cope!.  (This  Journal  I  Suppl.  (190G)  332)  ia 
probably  a  very  large  plant  of  the  same  species. 

Mindanao,  Surigao  Bolster  305.  The  A.  Bryanti  reported  by  Christ 
from  Laker's  oollection  on  Mount  Maquiling,  Luzon,  is  almost  certainly 
different. 

Aspidiutn  vastum  Bi.,  a  relative  of  T.  Bryanti,  with  indusiate  sori,  is 
taken  up  as  a  Philippine  fern  in  my  Polypodiaceae  of  tlie  Philippine 
Islands,  but  probably  by  mistake.  J.  Smith  in  his  enumeration  of  Gum- 
ing's  ferns  calls  No.  356  Aspidium  alaium  Wall.,  which  is  synonymous 
with  A.  vastum;  but  this  number  is  cited  by  Hoolcer  Sp.  Fil.  4 :  48,  under 
A.  pteropus  Eze.  {=T.  decurrens)  ;  and  the  material  distributed  under 
this  number  included  T.  grandifolin. 

2.  Tectaria  decurrens  (Presl)    Copel.     Elmer'a  Leaflets,   1    (1907)    234, 
Aspidium    Presl,    Rel.    Haenkeanae   38,    1835;    A.    heterodon    Copel. 

Perkin's  Fragmenta  177,  1J)05;  A.  Gopelandi  G.  Chr.  Index  661,  1906. 

This  is  a  most  variable  species,  if  all  the  plants  I  am  including  in  it 
are  really  identical.  It  was  originally  stated  to  have  an  erect  caudex, 
but  more  recent  works  have  described  it  as  having  a  horizontal  rhizome. 
As  a  matter  of  fact,  we  find  this  member  horizontal,  oblique  or  erect. 
The  margin  of  the  frond  is  entire  or  variously  lobed.  Fruiting  speci- 
mens with  simple  and  entire  fronds  occur  on  Mount  Maquiling.  Speci- 
mens in  our  herbaria  are : 

Cuming  148,  Luzon;  Bolster  146,  Cagayan  (Luzon);  WMtford  966, 
Elm.er  7999,  Mt.  Banajao;  Merrill  1773,  4042,  5872,  McGregor  133, 
Merritt  F.  B.  6778,  Mindoro;  Clemens  378,  Camp  Keithley,  Mindanao; 
Copeland  951,  967,  Davao;  Copeland  1603,  Zamhoanga. 
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3,  Teetaria  grandifolia  (Presl.)  Copel.  nom.  nov. 

Aspidium,  Presl.  Epim.  Bot.  64,  1849;  A.  grande  J.  Sm.  1841  (name 
only),  Mett.  1858. 

Except  as  to  the  indusium,  which  Presl,  probably  in  error,  described 
as  orbiculate  and  peltate,  and  Mettenius  described  as  reniform,  the 
diagnoses  of  A.  grande  and  A,  grandifolium  are  sufficiently  alike  to  be 
construed  as  referring  to  the  same  species.  Both  are  based  on  Philippine 
plants  collected  by  Cuming,  Preel's  being  from  Panay.  No  one  of  Cum- 
min's plants  in  Manila  is  referable  here,  but  Merrill's  No.  5871  fits 
Mettenius'  description  very  closely  and  agrees  with  Preal's  wherever  it 
differs  from  Mettenius'.     As  Presl  states,  it  is  a  relative  of  T.  decurrens. 

{Panay,  Cuming  s.  n.)'  Mindoro,  Merrill  5871, 

4.  T.  polymorpha   (Wall.)  Copel.  nom.  nov. 

Aspidium,  Wallich.  List  No.  383,  1828;  Hooker  Sp.  Fil.  4  (1862)  54. 
A.  (mgulatum  Christ  in  Bull.  Herb.  Boiss  II  6  (1906)  1003,  non  J.  Sm. 
Mett. 

Luzon,  Rizal,  Ramos  B.  S.  2160;  Los  Baiios  and  Mt.  Maquiling  (very 
common  bdow  falls),  Copeland  2024,-  Matthew,  Elmer  8329,  Topping 
634,  706;  Mindoro  Merrill  5874-  Mindanao  Davao  Copeland  1311 
1466. 

A  polymorphous  'ipeciea  indeed  Cordate  simple,  entire  fronds  are 
sometimes  fertile  The  son  are  often  elongated  along  their  veins  and 
tlie  indusia  are  of  various  "shapes  and  fugacious  1  irrigua  is  not 
sharply  distinguished  from  this  species  and  the  two  species  succeeding 
it  are  near  relatives  From  the  material  I  have  from  the  localitj  from 
which  Christ  reports  4  angulatum  I  lave  no  daubt  that  this  is  the 
plant.  Christ  is  \ho  m  eiror  m  giving  the  Journal  of  Botany  3  as  the 
place  of  publitation  of  the  name  1  anjulatiim  T  Sm  was  a  manuscnpt 
name  first  puUished  b^  Metttnius 
6.  T.  irrigua  (J.  Sm.)  Cupel,  nom.  nov. 

Aspidium  J.  Smith,  Journal  of  Bot.  3  (184-1)  410,  Presl.  Epim.  Bot. 
62, 1849,  A.  lamaoense  Copel.  Perkin's  Fragmenta  176,  1906. 

Luzon,  Cuming  31  ■  liamao  Forest  Eeoerve  Copeland  333,  Meyer  F.  B. 
2497;  Pagsanjan  Copeland  1W3  Los  Banos  Copeland  2023,  Elmer 
8330,  Mattkeu  Popping  686  Indang  Cavite,  f  opeland  s.  n.  Known 
only  in  Luzon 

This  fern  grows  on  rocks  m  creek  beds  and  on  their  banks  where  it 
is  submerged  by  floods  It  is  a  smaller  fern  than  the  preceding  and 
much  narrower  in  all  itt.  divisions,  with  comparatively 'straight  margins 
forming  shaip  bases  and  apices  T  polymorpha  would  be  torn  to  pieces 
and  destroyed  if  it  grew  in  the  tharacteristie  habitat  of  T.  irrigua. 

'  Collections  cited  in  parentheses  were  not  seen. 


Hosted  by 


Google 


414  ■  corEi^ND. 

6.  T.  •iifolia  (Willd.)  Oopel.  nom.  nov. 

Polypodium,  Wild.  Sp.  PI.  8  (1810)  196:  Aapidium,  Mett.  1864. 
non  Blume,  1828;  A.  angulatum  Copel.  Phil.  Journ.  8c.  I  Suppl.  (1906) 
145,  non  J.  Sm.,  Mett.;  A.  biseriatum  Christ.  Bull.  Herb,  Boias.  II  6 
(1906)  1002. 

Luzon,  Cuming  4;  Pagsanjan,  Copeland  1985;  Mt.  Maquiling,  Mat- 
thew; Mindanao,  San  Ramon,  Copeland  1776;  Palmas  Id.,  Merrill,  .5353. 
(Mt,  Pinatubo,  Luzon,  Loher). 

The  other  specimens  cited  here  from  our  own  herbarium  are  identical 
with  Cuming's  No.  4  of  which  our  specimens  are  sterile.  The  fertile 
frond  is  sometimes  almost  as  ample  as  the  sterile,  but  more  often  is 

strongly  contracted;  Mettenius,  Aspidium  No.  387,  says  "Folia 

suhdifformia."  In  spite  of  my  declaration  in  this  Journal,  I  Suppl. 
(1906)  145,  that  the  plant  is  without  indusia,  I  must  now  state  that  on 
immature  fronds  they  can  often  be  seen,  and  are  irr^ular  in  form. 

7.  T,  Barberl  Copet.  nom.  nov. 

Polypodium  Hooker,  8p.  Til.  6  (1864)  100.  Aspidium.  Copel.  Polyp. 
Phil.  34,  1905. 

Luzon  (Laguna,  Majayjay,  Lohei;  teste  Christ)  ;  Mindoro,  Merrill 
5875. 

Merrill's  specimens  fit  Hooker  s  description  perfectly  except  that  the 
bases  of  the  pinnie,  whiJe  broad  and  unequal    are  not  cuneate     The 
l>eculiar  venation  distinguishes  this  fiom  an>  >ther  Philippine  tern 
9.  Tectaria  Menyanthldis  (Preil)   fopel    i    m    noi 

Aspidium  Presl,  Rel.  Haenkeanae  I  (18'5)  'S  1  lepaniun  T  Sm 
aon  Willd. 

Luzon,  Cuming  183  ;  Mindana*    Surigac    Bohfer  263 

Cuming's  plant  in  Herb  Bureau  of  Science  is  labeled  iipidium 
repandum  in  Smith's  writing  if  whuh  ne  have  abundant  specimLUS  ( Cf 
Presl.  Epim.  Bot.  p.  533).  Instead  of  being  as  itated  b\  Hookei  &p 
Fii.  4:  58.  too  near  A.  pachyphyltum  this  specicb  is  eloieh  related  to 
T.  polpmorpka  and  T.  irrigua  from  which  it  is  distinguished  by  the 
long,  narrow  pinnse  and  more  persistent  indusia  We  have  fertile  frondt 
which  are  simple,  trifoliate,  and  with  3  pairs  of  lateral  pmn* 
9.  Tectaria  crenata  Cav.  Deaer   _oO   1802 

Aspidium  repandum  Willd  bp  pi  'i  (1810)  '16  4  platypJ yllum 
Presl,  Epim.  Bot,;  A.  pachyphyllum  kze  Bot  7eit  (ISiS)  ^i<)  at 
least  as  to  Philippine  plants  (')  4  personferum  Lopel  Perkins  Frag 
menta  177,  1905. 

Batanes  Ids.,  Meams  B.  S.  3157,  3158,  3159,  3161,  3166:  Luzon 
(Cuming  334);  Benguet  Topping  337,  338,  Elmer  6171;  Mt.  Mayon 
Meams  B.  S.  3909,  3917;  Cebu  {Cuming  339,  340),  McGregor  B.  8. 
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1736;  Mindanao  {Cuming  390);  Camp  Keithley,  Clemens  160,  851; 
Davao,  Copeland  939,  1467.  The  herbarium  of  the  Bureau  of  Science 
hae  two  unnumbered  specimens  of  Cuming's  collection,  labeled  Sagenia 
platyphylla  J.  8m.  According  to  Christensen  (Index  p.  614)  this  is 
A.  cicularium;  but  he  (1,  c.  p.  87)  interprets  A.  platyphgllum  Presl 
which  Preel  says  =  S.  platypht/lla  J.  Sm.  as  A.  repandum  Willd.,  which 
is  my  judgment  as  well.  Elmer  No.  7060,  from  Leyte,  is  also  this  speciea, 
in  my  judgment;  it  has  the  ancestral  form  of  the  genua  Hemigratfima, 
Christ. 

Thia  is  a  reasonably  variable  fern,  in  form,  margin,  and  indusia;  but  ■ 
the  chief  difficulty  in  treating  it  is  not  natural,  but  due  to  the  jumble  of 
names  in  use.  Willdenow  published  the  name  repandum  with  the  avowal 
that  Cavanilles'  deeeripfion  would  fit  his  plant  except  that  the  latter 
stated  the  pinnte  to  be  alternate.  They  are  indeed  rather  more  often 
opposite,  but  by  no  means  constantly  so.  The  indusia  are  peltate  and 
reniform  on  the  same  plants.  The  manner  in  which  this  species  has  ■ 
been  shifted  between  Sagenia  and  Tectaria  illustrates  the  futility  of  trying 
to  maintain  in  this  group  genera  based  on  the  indusium.  The  fertile 
fronds  are  sometimes  like  the  sterilOj  but  usually  somewhat  contracted 
(Cf.  8p.  Fil,  4;  57) ;  in  view  of  this  fact,  I  doubt  the  propriety  of 
maintaining  persoriferum  as  a  separate  species.  Cavanilles  saya  "fruo- 
tibus  numerosissim,is." 

10.  Tectaria  ambigua  (Presl)   Copel.  nom.  nov. 

Digrammaria  Presl,  Tent.  Pterid.  117,  1836.  Aspidium  profereoides 
Christ,  Phil.  Journ.  Se.  2  C.  (1907)  158. 

Davao,  Copeland  1467  A.  This  is  a  very  distinct  species  whose 
venation  and  texture,  and  sparsely  hairy  sinuses  and  contracted  fertile 
fronds  strongly  suggest  Stenosemia.  It  is  related  to  T.  gigantm 
(Blnme). 

11.  Tectaria  catcarea  (J.  Sm.)  Copel.  nom.  nov. 

Sagenia  J.  Sm.,  Joum.  Bot.  3  (1841)  410.  Aspidium  Presl.  Epim. 
Bot.  63.     Mett.  Aspidium  '283. 

Leyte,  Cuming  310. 

A  very  peculiar  plant  known  only  from  Cuming's  collection.  Met- 
tenius  gives  an  excellent  figure  (1.  c.  Plate  XVII).  Some  of  the  indusia 
are  peltate,  others  not  so. 

12.  Tectaria  devsxa  (Kze.)  Copel.  nom.  nov. 

Aspidium  Kze.  Bot.  Zeit.  (1848) ;  359.  A.  membranaceum  Hook,  Sp. 
ni.  5 ;  105. 

Cuming  s.  n. ;  Mindanao,  l>avao,  Copeland  898. 

Thia  is  certainly  A.  membranaceum  Hook. ;  I  have  followed  Christensen 
in  taking  Kunze's  name. 
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13.  Teelaria  melanocaulon  (Bl.)  Copel.  nom.  nov. 
Aspidium  Blume,  Bnumeratio  161,  1838. 

(Cuming  57)  ;  Luzon,  Cavite,  Copeland  1788,  Manguhat  B.  S.  1395; 
Lob  Banos,  Matthew;  Mindanao,  Camp  Keithley,  Clemens  381 ;  Mt.  Apo, 
Copeland  1466A.  A  most  clearly  marked  Bpeciee  here,  but  connected 
with  the  Cicutaria  by  T.  latifoUa. 

14.  Teetarta  malayensis   (Christ)   Copel.  nom.  nov. 

Aspidium .Chrisi,  Pliil.  Joum.  Sc.  2  C,  (1907);  187;  A.  ciciUarium 
of  Christ  and  myself,  not  of  Swartz. 

Luzon  (Laguna,  Loker)  ;  Eizal,  Ramos,  B.  S.  1033;  Mt.  Mariveles, 
Copeland  317,  1396;  Topping,  533,  Borden,  F.  B.  I!>59;  Mindanao,  Suri- 
gao.  Bolster  386 ;  Mt.  Apo,  Copeland  1468. 

15.  Tectaria  Chriatli  Copel.  nom.  nov. 

Aspidium  coadunatum  Wall,  non  Kaulfuss.  For  a  diafjnosis  of  tJiis 
plant  Bee  Christ.  Phil.  Journ.  Se.  2  C.  (1907)  187. 

Luzon,  Bontoc,  Copeland  1899;  Benguet,  Topping  339;  Mimioro, 
Merrill  5869. 

16.  Tectaria  irregularis  (Presl)   Copel.  nom.  nov. 

Polypodium  Preel,  Hel.  Haenk.  25.  1835,  Plate  IV  Fig.  3 ;  P.  pteroidas 
Preal.  1.  c.  flg.  4;  Aspidium  diffarme  Bl.,  Enumeratio  160,  1838;  Poly- 
podium Brogniartii  Bory.  Dup.  Voy.  Bot.  I  (1838)  363;  Phegopteris 
macrodonta  (Eeinw.)  Ulett.  Pheg.  &  Aspid.  1858.  No.  68:  Polypodium 
Cumingianum  (Presl.)  Hooker  S p.  Fil.  6  (1864)  103;  Aspidium,  Whit- 
fordi  Copel.  Perkins'  Pragmenta  176,  1905. 

Easy  as  it  is  to  diBtinguish  the  extremes  of  the  forms  combined  here, 
and  to  find  diagnostic  characters  which  look  valid  when  only  the  extremes 
are  considered,  the  differences  are  found  inconstant  and  the  gaps  are 
bridged  over  with  the  accumulation  of  many  specimens.  In  our  herbaria 
this  accnmuiation  has  reached  the  point  where  1  can  no  longer  see  a  good 
specific  distinction  between  any  one  of  them  and  some  other.  In 
plaxje  of  the  hitherto  recognized  species,  we  will  better  recognize  3  or  4 
inconstant  varieties, 
a.  Var.  euirreguiaris.  ■ 

Frond  simply  pinnate :  sori  small  and  very  numerous,  sometimes  much 
more  bo  even  than  Presl  figured,  and  irregularly  scattered.  Presl,  surely 
in  error,  credits  the  type  to  Mexico. 

Culion,  Merrill  665;  Mindanao,  Surigao,  Bolster  320;  Camp  Keithley, 
Clemens  s.  n. ;  San  Eamon,  Copeland  1569. 

Simply  pinnate  fronds  with  the  sori  more  like  those  of  the  next  variety 
are:  Foxworthy  B.  S.  1962,  Pampanga;  Tapping  434,  Elmer  6684,  Mt. 
Mariveles;  Copeland  s.  n.  Mt.  Maquiling.  Slmer  6330,  is  simple,  but 
has  the  slender  upper  pinna?  of  var.  Brogniartii. 
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b.  Var.  maerodon. 

Frond  bipinnate;  son  less  mimeroua  and  forming  irreprular  (usually 
very  irregular)   rows  parallel  to  the  costte  and  main  veins. 

Luzon,  Cuming  9 ;  Mt.  Maquiling,  Matthew  e.  n.,  Topping  657,  fi!)7 ; 
Mt.  Mariveles,  Topfnng  447 ;  Tayabaa,  Whitford  668.  Gregory  144 ;  Um- 
doro,  Merrill  5873;  Samar,  Merrill  5198. 

Intermediate  forms  between  this  and  the  next  variety  are:  Meams, 
B.   S.  3986,  Casiguran,  Luzon;  Topping  335,  Benguet;  Merrill   1806 
Mindoro. 
e.  Var.  BrogniartiF. 

Bipinnate,  the  fori  restricted  to  a  single,  more  or  less  regular,  closely 
marginal  row. 

Luzon,  Cuming  171;  Negros,  Whitford  1665,  Copeland  2076,  typical; 
GopeUnd  s.  n.  Negroa,  has  the  sori  of  this  var.,  but  the  form  of  var. 
euirregularis. 

Aspidium  Whitfordi  is  probably  a  form,  rather  than  a  good  variety; 
characterized  by  having  the  veins  conspicuous  on  the  upper  surface;  in 
other  respects  the  plants  are  mostly  referable  to  var.  maerodon.  Luzon, 
Mt.  Mariveles,  Whitford  301;  Rizai,  Foxworthy  B.  8.  76,  Ramos  B.  S. 
957 ;  Cavite,  Copeland  s.  n.,  Mangubat,  B.  S.  1285. 

This  species  as  a  whole  is  a  very  natural  one,  distinguished  from  the 
preceding  by  the  color,  texture,  margins,  naked  and  often  irregular  sori, 
absence  of  free  included  veinlets,  and  coarse,  chocolate-colored  scales 
crowning  the  rhizome  and  burying  the  bases  of  the  stipes.  It  is  the  type 
of  Arajpteris,  but  is  not  isolated  enough  to  be  given  generic  rank  by  itself, 
and  is  no  near  relative  of  our  other  exindusiate  species,  T.  Bryanti  and 
T.  amhigiM.  On  the  other  hand  is  nearly  related  to  Pleocnemiaj  as  is 
shown  by  the  venation,  the  shape  of  the  sori,  the  texture  and  the  pubes- 
cence. But  for  these  many  points  of  resemblance  I  should  not  include 
Pleocnemia  in  Tactaria. 

17.  Tectaria  leuzeana   (Gaud.)  Copel.  nom.  nov. 
Pohjpodium  Gaud.  Freyc.  Voy.  Bot.  361,  1827. 

As  distinct  as  Aspidium  angilogense  Christ,  Bull.  Herb.  Boiss,  11  6 
(1906)  1003,  appears  in  its  description,  and  as  different  as  its  huge  typical 
form  is  from  the  more  common  small  forms,  I  am  unable  to  find  any 
constant  character  distinguishing  them  in  the  field.  Even  the  few 
specimens  collected  by  Cuming  seen  to  me  to  have  been  more  safely  treated 
as  a  single  species.  At  any  rate,  our  specimens  of  No.  33  (P.  Cumin- 
giana)  and  No.  389  (F.  leuceana),  of  Epimeliae  Bot.  p.  50,  are  alike. 
However,'  I  am  not  ready  to  pass  positive  judgment  on  the  question. 
T.  leuzeana  remains  a  very  variable  species  even  if  the  arborescent  form 
is  removed  from  it.     We  have  T.  leuzeana,  s.  s.,  as  follows : 

Luzon,  Cuming  34;  Rizal,  Bamos,  B.  S.  1046,  1091;  Cavite,  Copeland 
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1795;  Mindanao,  Cuming  289,  Copeland  1696;  Balaba*;,  Meitill  6378/ 
Specimens  referable  to  Pleocnemia  cumingmna  Preslj  but  acaulescent,  are : 

Merrill  5876,  Mindoro,  and  Elmer  7063,  Leyte. 

Aspidium  angilogense  Christ  is  represented  by :  (?)  Cuming  33,  107, 
Luzon;  Matthew  s.  n.,  Mt.  Maquiiing ;  Copeland  1698,  San  lianion,  Min- 
danao; (?)  Clemens  s.  n.  Camp  Keithley. 

EXCLUDED  SPEC  IKS. 

Aspidium  memhranifolium  (Ft.)  Kze.  This  is  Dryopieris  dissecta 
(Forst.)  0.  K. 

Aspidium  heicrophyllum  Hooker,  collected  in  Samar  by  Cuming,  No. 
333.  The  nearest  affinity  of  this  peculiar  plant  is  to  Dryopieris  canes- 
cens. 

Aspidium.  latifoUum  J.  Sm'.  (Aspidium  microsorum  Pr.)  ?  T. 
melanocaulon,  vel  potius  T.  sufolia. 

Aspidium  giganteum  Bl.  This  Javan  plant  is  unknown  to  me  in  the 
Philippines,  and  is  probably  credited  to  these  Islands  on  the  strength  of 
wrong  determinations. 
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TWO  NEW  PHILIPPINE  GRASSES. 


By  E.  Hackel. 


ARUNDINELLA  Raddi. 
Arundtnella  pubescens  Merr.  &  Hnck.  n.  sp. 

Annua  Culnii  eretti  20  ad  30  tin  alti  graciles,  teretea,  m  parte 
superiore  nuda  laxe  hiisuti,  3  ad  5  nodes  nodis  omnibus  m  culmi  parte 
J  vel  "i  iitii  reverso-baibatia  sitnplnes  vel  lamo  uno  alterove  aucti. 
lolia  undique  hirsuta,  piUs  patidi'*  ba«i  plerumque  tubeiculatis  vestiti. 
Vaginae  mtemodia  superante«  teietes,  laxiu^culae,  ligula  series  pilomm 
brevmm  Laminae  e  hasi  lotundata  Imean  lanceolatae,  acutae  b  ad  10 
Lin  longae,  4  ad  7  mm  latap  erectae  ngidulae  ner\i«  crassiUBculis 
parum  prominulis  peiiuFBae  Panicula  elongate  1  mean  obi onga  15  ad 
30  cm  longa,  hasi  subinterrupta  et  laxa  9upeme  laxiuscula  lel  apice 
densmscula  contiacta  ■mgu'*ta  (\ix  i  em  lata),  rhadu  wabra  et  laxe 
pdosa,  ad  ramorum  oitiim  parce  barbata,  internodiis  inferionbus  usque  ad 
9  cm,  superionbui  vix  3  cm  lona^is  ramis  inferionbus  Bohtanis  ^el 
bmis,  TOperioiibus  bims  usque  ad  quaternib,  omnibus  tenuiter  hhformibus 
■"cahemmis  suberectis,  primanis  in  i  mfenore  nudis,  scLundariis  pler- 
leque  hasilanbus  breMssiKiig  a  basi  spiculifens,  spiculis  secus  lamos 
gemiiiis,  paribus  m  mfenore  parte  rami  valde  distantibus  m  huperiore 
subcontiguis  pedicelliB  inaequalibus  altero  spicula  longiore,  altero  la. 
'  3  plo  breviore  Spiculae  lanceolatae,  -i  nun  longae  pallide  vindulae ; 
gluma  I,  2  5  mm  longa  ovatn  lanteolata  acuta  mucronata  5  nervis, 
caima  icabra  II,  apiculam  aequans  ovato  lanceolata  in  rostrum  sub- 
ulatum  apice  anguate  obtusum  acuminata  5  nervis  laeMS,  HI  3  mm. 
longa,  ovato  lanceolata,  acuta,  mucronulata,  chartacea  tenuiter  3  nereis, 
glabemma  {etiam  eallo)  paleam  pauUo  breviorun  floremque  i?  foiens; 
1\  3  mm  longa,  lanieolato-oblonga  ex  apice  obtusiusculo  anetam  emit- 
tens  5  mm  longam  geniculatam,  tenuiter  papiUosa,  subenervis  callo 
minute  barbulato     Palea  glumam  aequauh,  bineriis. 

Palawan;  prope  Iwahig  (B.  of  S.  856  Foxworthy)  Majo,  1906. 
Affinis  ^.  hispidae  0,  Kuntze  (A.  nepalensi  Trin.)  quae  a  nostra  differt 
iT.dice  perenni,  culmo  robueto  multinodo  glabro,  nodis  glabris,  laminis 
elongatis,  panicula   oblonga  dense  baud  interrupta,   gluma   I.     Ill*" 
subaequante  TV  callo  pilis  |  glumae  aequantibus  barbata. 
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SCHIZOSTACHYUM  Nees. 
Schlzostachyum  hJrtlflorum  Hack.  n.  sp. 

Ramuh  folufen  fastitulat  fMia  5  f  p^erento'.  ^  ag]nae  pil  s  n^]  lulis 
basi  tulwrtulatii  hispidae  oie  ntnnque  aurituhtae  auntuliB  subfalcatis 
amplexicaulihus  longe  fimhriati''  Iigula  mteriore  margo  membran- 
aceuB  aiip;ustissimii'!  externa  nulla  laminae  brevissime  peilunculatae, 
penducuk  1  iil  2  mm  longo  fere  latioie  qnam  longiore  e  bail  cordata 
hnean  lanceolatae  longe  tenuiterqne  aeiimmatae  apice  =!etaceo-in\o1utae, 

12  ad  20  tm  longae  1  b  a(f  2  2  cm  latae  tenuei  utnnque  vindei  supra 
friabrao  subtus  hreiiisime  pan.eque  pubeiulae  margine  scabernmae, 
t*nuiter  nervosae  venulis  transversis  nullis  Panicula  (quae  incompleta 
adest)  magna  vei  aplnlSa  \e\  ramus  unus  alteiTe  apiM  breviter  foliatus, 
rhachi  glabemma  ramis  dense  fasticulati*  20  id  hO  cm  longii  glaber- 
nmis  ramulosis  ramuljs  'lolitanis  infeiionbus  6  ad  10  tm  longis, 
enpenonbus  breiibus  omnibus  bractea  'lubci mbif nrmi  1  ad  2  im  longa 
larama  breiiesima  \e!  mucroniformi  termmata  fultis  spiculaa  4  ad  6 
■^aepius  remotiusculas  ranu=i  basi  plus  minus  fasLieulati"  aed  nunquam 
glomeratis  getentibuB  m  parte  luperiore  rami  ^el  ramili  spiculae  soli- 
tariae,  singulis  bractii'i  fultae      SpiLulae  Imeaii  fusiformes  aoutae,  ca. 

13  mm.  longae,  hirautae ;  glumae  sterilea  3  ad  4,  inferiores  breves,  ovales, 
obtusae,  mucronatae,  7  ad  9-nerve8,  infra  apieem  tantum  hirsutae,  sing- 
ulae  in  axilla  gemniulam  foiiaceam  parvam  foventes,  I,  circiter  9.5 
mm.;  II,  4  mm.;  Ill,  5  mm.  longa;  IV,  ovali-oblonga,  7  mm.  longa, 
obtusiuBcula,  mucronata,  involuta,  13-nervis,  in  i  superiore  birsuta, 
vacua:  gluma  fertilis  (V)  Bpiculam  aequans,  lanceolata,  acuta,  involuta, 
apice  eubuliformie,  9-nervis,  in  i  superiore  hirsuta.  Palea  nulla. 
Stamina  6,  antheris  5  mm.  longis-  apice  obtusis.  Ovarium  (imma- 
turum)  parvnm,  glabrum,  stylis  in  rostrum  circiter  10  mm.  longum 
connatis,  stigmatibus  3  brevibus,  breviter  plumosis. 

Luzon;  prope  Sablan,  Prov.  Benguet  (6173  A.  I).  E.  Elmer). 

Affinis  S.  acutifloro  Munro,  qnod  diifert  a  nostro  laminibus  basi  rotun- 
datis  nee  cordatie,  spiculis  fertilibus  (quibua  steriles  crebrae  immixtae 
sunt)  6  ad  8  mm.  longis  glaberrimis. 
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SOME  GENERA  AND  SPECIES  NEW  TO  THE 
PHILIPPINE  FLORA. 


By  Elmeb  D.  Meebill. 
I  the  botanical  section,  Biological  Laboratory,  Bureau  of  Science, 
Manila,  P.  1.) 


In  ie<.tnt]>  publishtd  jiapers  on  Pliilippitu,  botan\  mim  genera  and 
species  ha\c  been  recorded  from  the  Philippines  that  weie  picMoush  not 
known  to  occur  m  the  Archipelago,  one  of  the  striking  pioofs  of  the 
present  tompaiatively  limited  knowledge  that  we  ha\e  of  the  flora  of  the 
Philippines  \s  lollet-tions  of  botanical  material  are  made  m  various 
islands  of  the  group,  genera  and  specie'i  preiiou'ily  known  from  eur 
rounding  regions  are  eon?tantl\  being  found  and  a  few  of  these,  moatlv 
obseiied  in  recentl)  (.olWted  mateiial  w.  ittorded  m  the  following 
paper 

ALIfeMACE-i: 
SAGITTARIA  Linn. 

Sagittaria  sagittifolia  Linn.  Sp.  PL  (1753)  903;  Buclienau  in  Engler's 
Pfianzenreicti  16  (1903]  46.  S.  sagittfufolia  var.  divtraifoUa  Micheli  in  DC. 
Moiiog.  Phan.  3  (1881)  66. 

MiNUANAO,  Lake  Lanao,  Carap  Keithley   (888  Mrs.  Clemens)  November,  1900. 

Europe  and  Asia,  extending  to  Hainan,  Formoaa,  Japan  and  Java. 

Tliia  widely  diatributed  species  has  previously  been  known  as  a  Philippine 
plant  only  by  the  doubtful  record  given  by  Naves,'  who  states  that  be  saw  living 
specimens  in  the  Island  of  Panay,  and  dried  specimenB  in  Vidal'a  herbarium, 
although  Vidal  does  not  record  the  species  in  any  of  his  published  works  on  the 
Philippine  flora. 

GRAMINE^. 

Phalaris  minor  RetK.  Obit.  3:  8;  Hook.  f.  Fl.  Brit.  Ind.  7  (1897)  221. 
Luzon,  Province  of  Benguet,  neai'  Baguio   (Major  E.  A.  Mearns)   April,  1B07, 
probably  introduced. 

Southern  Europe  to  British  India,  South  Africa  and  Australia. 

'  (Blanco's  Flora  de  Filipinaa)  Nov.  App.  (1883),  298. 
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CYPERACEiE. 

MAPANIA  Aubl. 

Mapania  macrocephala  (Gaudich.)  K.  Sch.  ex  Warb.  in  Bot.  Jnhrb.  13 
(1891)  2C5.  Hypolytrum  maerocephalum  Gaudich.  In  Freyc.  Voy.  Bot.  (182(i) 
414.     Lepironia  macroeephala  Miq   III    (1S71)  64  pi   27 

Balut  Island  (5409  MerTill)  October  8    1906      In  wet  forests  at  700  m    alt. 

Moluccas   and   the   BismA'ck    ^rchipulago 

Mapania  kurzii  C   B   Clarke  m  Hook   f   Fl   Bnt   Ind    G   (19041   iSSl 

Luzon  Province  of  Tayabas  Atimonan  (4001  Merrill)  Mirch  1905  In 
forested  ratines 

Malayan  Peninsula 

This  species  was  so  identified  by  the  late  C  B  (.  larhe  but  omitted  from 
his  list  of  Philippine  Ciperaceae '  Mr  Clathe  observe*  that  the  specimen 
might  be  the  closeU  allied  If  mult\spiciita  but  it  agrees  well  with  No  11476 
Ridley  from  Singapore  determined  b\  <  UxiIf  a*  U  kur-\\  ani  a!so  with  the 
description  of  that  species 

SCIRPODENDRON  Kurz 

Sclrpodendron  costatum  Kurz  in  Joiim.  As.  Sac.  Beng.  38'  (1860)  85; 
Clarke  in  Hook.  f.  Fi.  Brit,  Ind.  G   (1894)  684. 

Palawan,  San  Antonio  Bay  (5257  Merrill)  October  17,  1906.  Forming  dense 
thickets  along  a  small  stream  at  about  10  m.  above  sea  level.  The  genus  new 
to  the  Philippines. 

Ceylon,  Malayan  Peninsula,  Java,  Australia  and  Samoa. 

ARACEJ3. 
CYRT08PERMA  Griff. 

Cyrtoiperma  griffithll  (Hassk.)  Schott.  in  Oest.  Bot.  Wochenbl.  (1857)  61; 
Engler  in  DC.  Monog.  Phan.  2  (1879)  271.  Lasia  merfcusii  Hassk.  Cat.  Bog. 
(1844)   59;  PI.  Jav.  Rar.   (1848)   161;  Miq.  Fl.  Ind.  Bat.  3   (1855)   177. 

MiNDORo,  Bulalacao  (B.  S.  1515  Bermejos)  September,  1906.  Samab,  Boron- 
gan  (5218  Merrill)  October,  1906. 

Java,  Borneo  and  the  Fiji  Islands. 

This  species  is  rather  abundant  in  the  VJsayan  Islands  and  was  observed 
by  the  author  at  several  localities  on  the  east  coasts  of  Saniar  and  Mindanao  jn 
October,  1906.  It  is  extensively  cultivated  in  some  places,  notably  Borongan, 
and  probably  does  not  occur  strictly  wild  in  the  Philippines.  At  Borongan 
and  other  places  where  it  was  observed  it  was  grown  in  ravines  in  coconut  groves, 
the  petioles  often  being  8  feet  in  length  and  :j  to  4  inches  in  diameter  and  the 
leaf-blades  5  feet  in  length.     The  genus  is  new  to  the  Philippines. 

MAGNOLIACE.^. 

KADSURA  Kaenipfer. 

Kadcura  scandens  Blume  Fl.  Jav.  Schizandreae  (1836)  9  (.  1;  Miq,  Fl.  Ind. 
Bat.  1'  (1859)  19;  King  in  Joum.  As.  Soc.  Beng,  58'  (1889)  375;  Ann.  Bot. 
Gard.  Calcutta  3  (1891)  221.  pi.  71.  Sarcocarpon  scanifens  Blume  Bijdr. 
(1825)   21, 

'This  Journal,  Bot.  Sec.  C.   (1907),  2,  109. 
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Mindanao,  Lake  Lanao  (683  Mra.  Clemens)  September-October,  IB08.  Malay- 
an Peninsula  to  Java  and  Sumatra,  and  probably  other  islands  in  the  Malayan 
Archipelago. 

The  apecimens  from  Mindanao  are  apparently  typical,  and  with  the  exclusion 
of  Kadsura  blaiwoi  =^  Phjftocrenel  {Ic<u!inace<e)  from  the  Magnoliace<e,  the  above 
species  is  the  first  one  of  the  genus  to  be  recorded  from  the  Philippinea. 

ICACINACE^. 

CARDIOPTERYX  Wall.  {Cardioptens} . 

Cardlopteryx  moluccana  Blume  in  Kumphia  3  (1837)  277.  t.  177.  f.  Z, 
C.  lobata  R.  Br.  var.  moluccana  Mast,  in  Hook.  f.  Fl.  Brit,  Ind.  1  (1875)  597; 
F-Vill,  Nov.  App.  (1883)  46.  C.  rumphU  Baill.,  var.  mtegrifolia  Baill.  in  DC. 
Prodr.  17   (I873>  20. 

Mindanao,  Lake  Lanao,  Camp  Keithlcy  (137  Mra.  Clemens)  1908,  in  fruit  in 
February,  in  flower  in  July  and  September. 

Baillon  gives  the  distribution  of  the  variety  integrifolia=Cr  moluccona, 
as  from  British  India  through  Malaya  to  New  Guinea,  but  Engler  in  Nat.  Pflan- 
zcnfamilien  gives  itfl  distribution  as  from  the  Moluccas,  Ceram  and  New  Guinea. 
F.-Villar  reported  it  from  Luwn  and  Panay,  but  his  record  of  the  species  as  a 
Philippine  plant  has  previously  never  been  verified. 

VITACEyE. 
PTERISANTHES  Blume, 

Pterlsanthei  sinuosa  Merrill  n.  sp. 

Glabra;  foliis  ovatis  vel  oblongo-ovatis,  membranaceiB,  11  ad  30  em. 
longis,  6  ad  11  em.  latis,  apice  acuminatis,  basi  leviter  cordatis,  margine 
grpase  distanter  sinuato-dentatie ;  reeeptaeulo  oblongo-lanceolato,  longe 
peduneulato,  11  ad  20  em.  .longo,  1  ad  1.8  em.  lato,  floribus  marginalibus 
pedicellatis,  floribus  sesailibus  immersis,  4-meris. 

Nearly  glabrous  throughout  when  mature,  the  younger  parts  slightly 
ferruginoua-pilose.  Branches  slender.  Leaves  ovate  to  oblong- ovate, 
simple,  11  to  30  cm.  long,  6  to  11  cm.  wide,  membranaceous,  the  apex 
sharply  acuminate,  the  base  somewhat  cordate,  broad,  the  margins 
distantly  and  coarsely  sinuate-dentate,  dull  or  shining ;  nerves  prominent, 
curved-ascending,  about  5  on  each  side  of  the  midrib;  petioles  3  to  5 
cm.  long.  Tendrils  bifld.  Eeceptacles  red  (?)  apparently  somewhat 
fleshy  when  fresh,  oblong-lanceolate,  11  to  20  em.  long,  1  to  1.8  cm. 
wide,  long  pedunculate,  the  marginal  flowers  rather  numerous,  pedicel- 
late, the  pedicels  about  1.5  em.  long,  those  on  the  surface  of  the  lamina 
sessile,  immersed,  very  numerous,  4-merou8,  the  petals  triangular-ovate, 
acute,  1  mm,  long,  the  calyx  ■disciform,  truncate,  about  1.7  mm.  in 
diameter 

Mindanao  Ijke  Ijtnao  Camp  KeiU||»y  (847  Mrs  flemena),  July-October, 
1906   four  eoUettitns 

The  first  spicies  of  this  ver\  charatteristic  Malayan  genua  to  be  found  in  the 
Phlllppmes  and  apparent^  dosely  related  to  Ptertmnthes  poUta  Miq.,  of  the 
Malayan  Peninsula  Sumatra  and  Bi>riieo  differing  from  that  species  in  its 
coarsely  sinuate  toothed  larger  leases  and  other  characters 
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424  MERKILL. 

STERCULIACEiE. 
TARRIETIA  Blume. 

Tarrletia  riedeliana  Oliver  in  Joutn.  Linn.  Soc.  Bot.  15   (1887)  98. 
MiBDASAO,  Lake  Lanao,  near  Camp  Keithley  (Mrs.  Clemens)  June,  1806, 
The  second  Bpeeies  of  the  genus  to  be  found  in  the  Philippines,  and  an  addition 
to  the  Celebes  element  in  the  Philippine  Hora  now  known  to  be  very  prominent. 
Celebes. 

LEGUMINOS^. 
STRONGYLODON  Vog. 

Strongylodon  luciduB  (Forat.)  Seem.  Fl.  Vit.  (1865-68)  61.  Ghjcine  lucida 
Forst.  f.  Prodr.  (I7S6|  51.  Rhynchosia  tucid^i  DC.  Proiir.  2  (1H26)  387. 
Strongylodon  rvber  Vogel  in  Linnaea  10  (1836)  585;  A.  Gray  Bot.  Willie's  U.  S. 
Explor.  Eiped.  (1854)  446.  (.  1,&;  Baker  in  Hook.  f.  FI.  Brit.  Ind.  2  (1876)  101; 
Prain  ex  King  in  Journ.  As.  Soc.  Beng.  66=  (1897)  69. 

■  Balut  (south  coast  of  Mindanao]   (5411  Merrill)  October  8,  1900.     In  thickets 
along  streams  at  150  ro.     Not  previously  reported  from  the  Philippines. 
Ceylon,  Andaman  Islands,  New  Guinea  to  the  Fiji  Islands  and  Hawnii. 

RUTACE/l';. 
FAGARA  L. 

Fagara  torva  (F.  Muell.)  Engl,  in  Engl,  und  Prantl.  Nat.  I'flanzenfain.  3' 
(1805)  119.  Xanthowylum  torvum  F.  Muell.  Fragm.  7  (1871)  140;  Hochr.  PI. 
Bog.  Exsiee.  (1904)  18,  No.  28.  Zantkoaylum,  glandulosum  T.  et  B.  Cat.' Hort. 
Bog    (1866)  234,  nomen. 

Mindanao,  Lake  Lanao,  Camp  Keithley  (66"  Mrs  <ilemi,ns)  September  1906 
The  identifleation  of  the  aboie  plant  la  baaed  largell  on  a  specimen  of  No  28 
of  Hachreutiner's  Plantae  Bogorienais  Exsi  catae  in  our  hcibarium  The  Mm 
danao  plant  seema  to  be  quitt  the  same  Hoi-hieutmer  is  authority  for  the 
reduction  of  the  Javan  ilonfftoj^ium  ofotidulosum  T  et  B  to  the  Australian 
Xanthoxylum  toimim  F.  Mueil  ^Fagaia  toriu  (F  Muell  )  hngi  ^n  intere-t 
ing  addition  to  our  knowledge  of  the  Philippine  flora  the  ipetie'*  (reiiruah 
being  known  from  Java  and  Au»tralM 

MALASTOMATAOE^*]. 


OCHTHOCHARIS  Blume. 

OchthochariB  javanica  Blume  in  Flora  2  (183!)  525  et  Mus.  Bot.  1  (1849) 
40;  Naud.  in  Ann.  So.  Nat.  IIF.  15:  307;  Triana  Melast.  74.  (.  6.  f.  67;  C.  B. 
Clarke  in  Hook.  f.  Fl.  Brit.  Ind.  2  (1879)  628;  King  in  Journ.  As.  Soc.  Beng. 
69'  (1900)  14;  Miq.  Fl.  Ind.  Bat.  1',  (1855)  550;  C<^n.  in  DC.  Monog.  Phan. 
7   (1891)   480.  * 
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MiNDOBO,   Baco   River    (F.   B.   5519   Uerritt)    November,   190«,    i 


Petiolo  1  J  <id  4     Lin   Ijngo  ceteii'iuin  ut  O   jaianica  Bl 

MiNDOBo    Subaan    (fi226  Memll)    December    1906     Baco  Rner    (F    B    5488 

Metntt)     tiovemlier     190t>     in    mangme    swamps 

Ihe  gLRUs  IS  neu   t     the  Phitippines    the  6i,e  known  species  being  Malavan 

the  genu?  therefore  a  charactenat ic  Malayan  one      0    jatanioa  is  found  along 

the  seashore  from  Tenasserim  through  the  Malajan  Peninsula  to  Borneo    Jala 

Banka  and  Billeton 

VERBENACE  11 

PETRAEOVITEX  Oliver. 

Petraeovitex  trifoliata  Merrill  ii.  ap. 

Frutex  scandens;  foliis  oppositis,  trifoliatiB,  glabris  vel  parce  pube- 
rulis;  petiolo  3  ad  4  em,  iongo;  foliolis  ovatis  vel  oblongo-ovatis,  acu- 
minatis,  usque  ad  7  em.  longie;  paiiiculis  tenninalibus,  30  ad  40  cm. 
longis,  puberulis ;  flores  Smm.longi;  calycis  fructiferis  lobis  l.S  ad  3  cm. 
longis. 

A  scandent  shrub.  Branches  brown  or  gray,  quadrangular,  puberulent, 
Incoming  glabrous,  1.5  to  3  mm.  in  diameter.  Leaves  opposite,  trifo- 
liate, the  petiole  3  to  4  em.  long,  puberulent,  the  petiolules  4  to  10  mm. 
long;  leaflets  ovate  to  oblong-oiate,  7  cm.  long,  3.5  to  5  cm.  wide, 
Bubeoriaceous,  glabrous  or  nearly  so,  somewhat  shining,  paler  beneath, 
the  apex  acuminate,  the  base  rounded,  often  somewhat  inequilateral; 
nerves  rather  prominent  beneath,  about  4  on  each  side  of  the  midrib, 
the  reticulations  lax.  Panicles  terminal,  the  lower  branches  subtended 
by  leaves,  30  to  40  cm.  long,  pubernlent,  the  axis  and  branches  quad- 
rangular. Flowers  purple,  about  8  mm,  long.  Calyx  puberulent,  the 
tube  4  mm.  long,  the  lobes  in  anthesis  4  mm,  long,  oblong-laneeolate. 
Corolla  equalling  the  calyx,  the  tube  5  mm.  long,  narrowly  funnel- 
shaped,  puberulent  outside,  slightly  so  at  the  throat  inside,  the  lobes 
3  mm.  long,  oblong-ovate,  rounded.  Stamens  4 ;  filaments  about  4  mm. 
long,  slightly  puberulent;  anthers  1  mm.  long.  Calyx  in  fruit  accres- 
cent, the  lobes  1.5  to  3  cm.  long,  oblanceolate,  spatulate,  obtuse. 

Palawan,  Victoria  Peak  (B,  S.  708  Foaworthy)  March,  1906,  on  open  steep 
slopes  at  900  ni.  alt.  Nearly  or  quit«  the  same  species  is  represented  by  a 
specimen  collected  by  Hallter  in  February,  1804,  at  San  Ramon,  near  Zam- 
boanga,   Mindanao, 

The  genus  new  to  the  Philippines,  but  two  species  previously  known,  one  from 
Buru  Island  and  one  from  New  Guinea.  The  present  species  is  apparently  most 
closely  related  to  the  Burn  species,  Petraeovite3>  riedelii  Oliv,  in  Hook.  Icon. 
PJ.  III.  5  (1883)  15.  PI.  1420,  the  tyi>e  of  the  genus,  distinguished  at  once 
from  that  species  by  its  trifoliate  leaves. 
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POGOSTEMON  Deaf. 

Pogostemon  heyneanuB  Benth.  in  Wall,  PI.  Aa.  Rar.  1  (1830)  31;  Lab. 
(1832-36)  154;  Benth.  in  DC.  Prodr.  12  (1848)  153; -Wight  Icon,  (.  144O. 
F.-Vill.  Not.  App.  (J883)  164;  Miq.  Fl.  Ind.  Bat.  2  (1856)  961.  P.  Patehouly 
Pellet,  in  Mem.  Soc.  Sc.  Orleans.  5  (1845)  277.  (.  7;  Benth.  1.  c;  Miq.  I.  e.; 
F.-Vill.  1.  c.  Hook  f.  Fl.  Brit.  Ind.  4  (1885)  633. 

LtrzoK,  Province  of  Pampanga,  Mount  Arayat  (5025  Merrill)  February,  1006, 
det  Rolfe  as  P  patchoith  Pellet  Province  of  Rizal  Montalbau  (2442  Aherna 
collector)  January    1905      In  foreittu  and  thickets   perfectly  wild   not  eultivated 

The  onU  r^eord  of  this  plant  aa  a  Philippine  Hpecies  that  I  have  aeen  h 
F  1  (Har  •  who  states  that  he  saw  Iiiing  Bpecimens  in  Luzon  this  record 
like  8o  many  of  F  1  illat  s  and  Aoies  being  subject  to  doubt  and  accordingly 
it  has  beei  thought  best  again  to  record  the  species  aa  a  Philippine  one 
with  citation  of  speeimena  I  have  followed  Hooker  f  in  eonsidenng  Pogog 
temon  heynwnua  Benth  identical  with  P  patohouh  Pellet  but  the  former  name 
being  the  earlier  is  retamel  In  consideration  of  tie  faet  that  Hooker  f 
states  perhaps  onh  a  var  of  P  partiftorus  it  seems  probable  that  the 
plant  recorded  from  Luzon  by  F  ^  lUar  1  c  aa  I  ogostemon  parmflotvs  Benth 
was  only  a  form  of  /  heymanua  I  have  not  seen  the  speeiea  cultivated  in 
the  Philippines  and  tbe  specimens  collected  on  Mount  4r«y«t  were  growing, 
on  ateep  forested  slopes  at  an  altitude  of  ab)Ut  400  m  remote  from  any 
dwelling  or  settled  region  while  ihern  t  collector  informs  me  that  the  Mon 
talban  specimens  were  from  open  forests 

British  India  to  the  Malayan  leninsula    Mimatra  and  Borneo 

ACANTHACE^. 
THUNBERGIA  IJnn.  f. 

Thunbergia  alata  Boj.  in  Hook.  Exotic  Fl.  (1823-27)  I.  177;  Nees  in  DC. 
Prodr.  11    (1857)  58;  Clarke  in  Hook.  f.  Fl,  Brit.  Ind.  4   (1884)  3a!. 

Luzon,  Manila  (14  Merrill)  April  1902,  in  waste  places  Province  of  Bataan, 
Lamao  River  (B   S   laii  Foxwortky)  October   1906 

A  native  of  tropical  Africa    no«    widefj   liiatributed   in   the  tropics  of  both 


The  species  has  apparently  been  distributed  by  cultivation  as  an  nrnimental 
plant  and  undoubtedlj  was  ho  introduced  into  the  Philippines  although  I  have 
not  seen  specimens  in  cultnation  in  the  Archipelago  where  it  is  perfectly  sponta- 
neous, although  not  common  It  has  not  pre\iously  been  reported  from  the 
Philippines 

RUBIAOE^ 

PETUNQA  DC. 

Petunga  racemoaa  (Roxb.)  K.  Sch.  in  Engl,  und  Prantl.  Nat.  Pflanzenfam. 
4'  (1891)  80.  Randia  racemosa  Roxb.  Hort.  Beng.  (1814)  15:  Fl.  Ind.  1, 
(1820)  144.  Petunga  roxburghii  DC.  Prodr.  4  (1830)  399;  Hook,  f,  Fl,  Brit. 
Ind,  3  ( 1880 )   120 ;  King  &  Gamble  in  Journ.  As.  SoC.  Beng.  72  =  ( 1903 )   223, 

Balabac  (B.  8.  447  Manguhat)  March,  1906,  a  shrub  in  forests,  no  represent- 
ative of  the  genus  having  previously  been  reported  from  tbe  Philippines,  An 
Indo-Malayan  type. 

Northern  India  to  Burmah,  Malayan  Peninsula,  Java,  Sumatra  and  Borneo. 
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RANDIA  Linn. 

Randia  auriculata   (Wall.)   K.  Sch.  in  Engl,  und  Prantl.  Nat.  Pflanzenfam. 

4'  (1891)  75;  King  &  Gamble  in  Joiirn.  As.  Soe.  Beng.  72'  (1003)  207. 
Webera  auriculata  Wall,  in  Rosb.  Fl.  Ind.  ed  Carey  &  Wall.  2>537.  Styloooryna 
auTKulata  Wall.  Cat.  (1828)  No.  8402.  Cupia  auricaUtta  DC,  Prodi-.  4  (1830) 
394.  Pseudixora  T  auriculata  Miq.  Fl.  Ind.  Bat.  Z  (1856)  210.  Anomanthodia 
aurieulata  Hook.  f.  in  Benth.  et  Hook.  f.  Gen.  PI.  2:  87;  Fl.  Brit.  Ind.  3  (1880) 
108.  Randia  corymbosa  Boerl.  in  Koord.  &  Val.  Bijd.  BoomMiort.  Java  8  (1902) 
88,  non  Wight.  &  Am. 

Neobos,  Gimagaon  River  (B.  F.  4265  Everett)  ;  (1624  VfhitfOTd)  May,  1906. 
A  Malayan  type,  new  to  the  Philippines. 

Malayan  Peninsula  and  Archipelago. 

BIKKIA  Reinw. 

BIkkIa  grandiflora  Reinw.  in  Blume  Bijdr.  (1826)  1017;  Miq.  Fl.  Ind.  Bat. 
2  (18601  156;  K.  Sch.  und  Lauterb.  Fl.  Deutsch.  Schutzgeb.  SUdaee  (1901)   54S. 

SiBUTU  (Sulu  Archipelago)  (5297  Merrill)  October  13,  1906.  In  thickets  on 
rocky  seasborea,  the  genus  new  to  the  Philippines,  an  eaatern  Malayan  and 
Polynesian  type. 

Eastern  Malaya  to  New  Guinea  and  Polynesia. 

IXORA  Linn. 

Ixora  congeata  Roxb.  Fi.  Ind.  1  (1820)  76;  DC.  Prodr.  4  (1830)  480;  Hook. 
i.  F!.  Brit,  Ind.  3  (1880)  146;  King  and  Gamble  in  Journ.  As.  Soc.  Beng.  73' 
(1904)   76,     Pavetta  congesta  Miq.  Fl.  ind.  Bat.  2   (1856)   76. 

MiNOANAO,  Lake  Lanao,  Camp  Keithley  (237  Mrs,  Clemens)  February,  April 
and  May,  1906;  Mount  Malindang  (B,  F.  4757  Meams  it  Hutchison)  May,  1906, 
An  Indo-Malayan  type  new  tfl  the  Philippines. 

Burma  through  the  Malayan  Peninsula  to  the  Malayan' Archipelago. 

(iOODENIAOE^. 

SCAEVOLA  Linn. 

Scaevola  minahassae  Koord.  in  Meded.  's  Lands  Plant.  19   (1898)  613,  628. 

Mindanao,  Lake  Lanaii,  Camp  Keithley  (690  Mrs.  Clemens)  September-Oc- 
tober   1906 

North  east  C^elebes 

I  ha\e  made  the  aboie  identification  entirely  from  Koorders  rather  abort  de 
scription  which  applies  closely  to  our  specimens  According  to  Mrs  Clemenas 
notes  the  plant  is  a  vine  30  to  40  feet  m  height  while  Koordera  descnbea  the 
species  as  a  shrub  1  5  to  2  m  high  the  inference  being  from  hia  statement 
frutex  11  2  m  alts  that  the  plant  is  eicct  but  on  page  513  he  speaks  of  it  as 
a  scandent  shrub 

The  first  species  of  the  section  Fnantiophyllum  bo  be  found  in  the  Philippines 
a  second  apparently  undeacnbed  apeciea  being  found  also  in  Jolo  which  is 
described  below 

Scaevola  dajoensis  Merrill  n   sp   S  Enantvrphiillum 

Hprbacea  scan  Sens  ramulis  folnsque  oppositiB  axillis  barbatis,  foliia 
ovato  lancealatih  vel  oblimgo  laineolatia  acuminatis  bas!  aeutis  margme 
in  egulariter  subrepando  glanduloso  deiitatis  c^-mae  axillares  pauciflira« 
(.orolla  flava  13  mm  bnga 
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A  scandent  herbaceous  plant  reaching  a  height  of  .'i  m.  Branches  teret«, 
glabrous,  slender.  Leaves  opposite,  membranous,  glabrous  or  somewhat 
pubesLcnt  along  the  midnh  beneath  ovate  lanceolate  to  oblong- lanceolate, 
the  baije  acute  the  ape\  long  slender  acum]nate  the  mar^  ns  irregularly 
rathei  coarsely  subrepand  glandular  dentate  b  to  9  em  long,  2  to  3 
cm  wide  nerves  b  to  '"  on  each  ''idf  of  tlu  midnb  not  prominent; 
petioles  2  to  T  mm  \mg  bearded  m  tht  axils  Cjnies  axillary,  few- 
flowered  the  pedunLles  1  5  tin  long  or  less  pubescent  Calyx  about 
5  mm  long  the  tube  slightly  hirsute  narriwly  ovoid  2  5  mm.  long, 
the  lobes  lanceolate  S  mm  long  persistent  CoioUa  yellow,  13  mm. 
long  slightly  hirsute  outside  denselj  so  within  the  lobes  5  to  C  mm. 
long  hyaline  margined  Stamens  glabrous  "^tyle  glabrous;  stigma 
ciliate  fnnged      Fruit  fleshj    o\oid    dark  pui pie   at  aut  8  mm.  long. 

JOLO  Mount  Dajo  (5324  M''mU)  OcUiber  1!  1906  scandent  m  thieket'i  on 
ex-P  aed  ridgeo  at  an  altitude  of  660  m  in  the  Mor  -strongliold  on  Mount  Dajo 
which  was  redi ced  by  tie  ^mcncan  tr  o(a  in  Marcl     190() 

Apparently  most  closely  related  to  8ca  vola  iinahossa  Koord  from  Celebe*i 
-ind  Mindanao  differing  from  tint  apecici  ii  heing  more  glabrous  and  with 
liigcr  lexves  which  are  acute  at  the  base  and  not  pubescent  beneath. 

COMPOSITE-:, 
BLUMEA  DC, 

Blumea  serlcana  Hook.  f.  m.  Urit.  Ind.  3  (1881)  262;  Forbes  &.  Hemsl. 
Journ.  Linn.  Soc.  Hot.  23  (1888)  422. 

Mindanao,  Lake  Laiiao,  Camp  Keithley   (894  Mcs.  Clemens)   January,   IfiOT, 
common  in  open  grass  lands;  not  previously  recorded  from  the  Philippines. 
Chittagong,  Burma  and  Martaban  U>  southern  China  and  Formosa. 
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ADDITIONAL  IDENTIFICATIONS  OF  THE  SPECIES 

DESCRIBED  IN  BLANCO'S  "FLORA 

DE  FILIPINAS," 


By  Elmer  D.  Merrii.l. 

r,iil  swtiott.  Biological  Laboratorij,   /(mv 
Manila.   I'.  I.) 


In  April,  1905,  I  publisher!  a  work  entitled  "A  Review  of  the  Identi- 
fications of  the  Species  Described  in  Blanco's  Flora  de  Pilipinas'"  in 
which  an  attempt  was  made  to  correlate  the  species  considered  by  Blanco 
in  the  different  editions  of  hie  "Flora  de  Filipinas,"  and  to  summarize 
what  was  known  regarding  them,  indicating  those  that  were  referable 
to  known  and  previously  described  species,  those  that  were  ap))arently  valid 
and  those  that  were  unknown  or  doubtful.  Since  the  publication  of 
that  |>aper,  one  of  the  objects  of  which  was  to  serve  as  a  guide  in  the 
collection  of  material  and  data  that  might  seiTc  to  dear  up  doubtful 
points  in  Blanco')^  work,  extensive  collections  have  been  made  and  our 
knowledge  of  the  Philippine  flora  has  been  greatly  extended,  while  from 
time  to  time  certain  points  regarding  Blanco's  work  have  been  cleared 
up.  Accordingly  it  is  proposed  occasionally  to  publish  notes  regarding 
Blanco's  species,  as  the  data  available  seems  to  warrant  such  action. 

In  the  preparation  of  the  previous  work  too  much  dependence  was 
placed  on  the  work  of  Femandfiz-Villar,  and  his  identifications  of  some 
of  Blanco's  species  were  then  accepted  which  have  since  been  found  to 
have  been  erroneous.  Doubtless  in  the  future  as  various  groups  are 
carefully  monographed,  numerous  changes  will  have  to  be  made  in  his 
identifications  that  were  previously  accepted  by  me. 

Through  the  kindness  of  Dr.  C.  B.  Robinson,  of  the  New  York 
Botanical  Garden,  I  have  i-eceived  copies  of  two  papers  in  which  references 
are  made  to  previous  attempts  at  clearing  up  Blanco's  species,  which 
seem  to  have  been  overlooked  by  most,  if  not  all,  recent  investigators  of 
Philippine  botany.  The  first  paper  is  that  of  Walpers,  a  summary  of 
the  first  edition  of  Blanco's  "Flora  de  Filipinas"  published  in  Linnwa 
(1843),  vol.  16,  Litteratur-Bericht,  pages  1  to  68,  in  which  the  first 

'  PabUcativns  of  the  Bureau  of  Government  Laboratories,  Manila  {IftOo) 
No.   27. 
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447  species  described  by  Blanco  are  enumerated,  with  Latin  translations 
of  the  species  that  Blanco  described  as  new,  and  accepting  those  that 
Blanco  ascribed  to  other  authors  without  question.  The  paper  is  of 
little  value  and  adds  but  very  little  to  our  actual  knowledge  of  Blanco's 
species.  The  next  paper  is  by  Hasskarl,  published  in  Flora,  vol.  47 
(1864),  pages  17-23,  49-59;  this  was  intended  to  be  a  critical  ie\iew 
of  the  first  edition  of  Blanco's  work,  but  was  apparently  discontinued 
after  the  first  thirty-three  species  described  by  Blanco  were  considered, 
Latin  translations  of  Blanco's  descriptions  are  given  and  some  critical 
notes,  while  some  new  names  appear,  most  of  which  must  fall  as  s\nonyms. 
Still  another  reference  supplied  me  by  Dr.  Bobinson,  is  a  renew  of 
Blanco's  "Flora  de  Filipinas"  by  George  Tradescant  Lay  in  the  Chinese 
Repository  7:  422-137,  1838.  Of  this  [  have  seen  no  copy,  but  Dr. 
Bobinson  informs  me  that  it  is  of  no  scientific  importance,  data  regarding 
about  15  species  only  being  abstracted,  with  additions  from  the  author's 
observations. 

In.  the  following  paper  notes  on  a  number  of  Blanco's  species  are 
included,  the  arrangement  following  my  previous  publication,^  the  page 
references  following  the  family  names  referring  to  that  paper, 

MAONOLIACK^  (p.  15). 
Kadsura  blancoi   Aziiola   in  t-xcjliided  from  the   Mngnoliama-  and   refprred  to 


ANONACE.E  (p.  HI). 

Uvaria  lanotan  Blancu,  eil.  1,  404.  Unona  latifolia  Blanco,  ed.  2,  :i24  = 
MitTephora  lanotan  (Blanco)  Merr.  in  Govt.  Lab.  Pvild.  35  (1905)  71,  witli 
description,  synonomy  and  citation  of  apetimena. 

nymph.ea<::e,e  (I).  17). 

Nymphaea  lotus  Blanco,  ed.  1,  45(i;  cd.  2,  317;  ed.  3,  2  (1B78)  22ii;  F.-Vill. 
Nov.  App.   (lasO)  a,  non  Linn. 

Following  Gonard'  true  Xympkaa  lotU8  is  found  in  Africa  and  Madagascar 
only,  while  the  Aaiatic- Malayan -Australian  form  treated  \>y  various  autliors  as 
JV".  lotun  is  X.  pubeacens  Willd.,  which  name  should  be  aiicepted  for  the  Philippine 

PITTOSPOEACEil':   (p.  18). 

Burearia  Inermis  Blanco,  ed.  2,  124;  ed.  3,  1:  122,  previously  considered,  after 
F.-VUlar,  to  be  probably  identical  with  Pxttoaporunt  ferragineum  Ait.,  is  more 
probably  identical  with  I'ittospoTum  pentadtam  (Blanco)  Merr.  The  species 
was  really  deaerihed  by  Azaola  and  not  by  Blanco,  according  tc  the  latt*r'a  state- 
ment.    See  Merrill  in  GovL  Lab.  Publ.  35   (1H06]   18. 
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ELATINACE^   (p.  19). 

Bergia  aerrata  Blanco  Fl,  Filip.,  ed.  1  (1837)  387.  Sperguta  serrata  Blanco 
1.  c,  ed.  2  (1845)  271 ;  ed.  .1,  2:  140.  Bergia  glandulosa  Tarez.  in  BnW.  Son.  fiat. 
Moae.  27  '  (1854)  .371;  Rolfe  in  Journ.  Bot.  23  (1886)  210;  Vid.  Phan.  Cuming. 
Philip.  (1885)  85;  Rev.  Pi.  Vase.  Filip.  (1886)  51.  Mats,  and  Hayata.  Kmim. 
PI.  Formosa.  (I»Ofi)  40.  Bergia  verticillala  F.-Vill.  Nov,  App.  (1880)  15,  iion 
Willd. 

Luzon,  without  locality  (10S8  Cuming),  duplicate  type  of  Bergia  glati4ulosa 
Turcz;  (138  R.  Marave)  1884-95.  Manila  (Normal  8c)iool  Students)  1904; 
Province  of  Ilocos  Norte  (B.  Si  2304  JWeanw)  January,  1907;  Province  of 
Zanibales,  Subic  [Hallier)  December,  1903;  Province  of  Rizal,  Boaoboso  (B. 
S.  2058  Samoa)   February,  1907. 

In  my  treatment  of  Blanco's  species  I  followed  F.-Villar  in  considering 
this  species  the  same  as  Bergia  vertieiilata  Willd,  From  the  description, 
however,  it  can  not  be  Willdenow'g  species,  but  I  can  not  distinguish  it 
from  Bergia  glandulosa  Turcz.,  and  Blanco's  name  being  the  earlier  is  here 
retained.     The  species,  no  far  as  ia  known,  is  confined  to  Luzon  and  Formosa. 

GERANIAOEiE  (p.  20). 

Oxalis  acetosella  Blanco  ed.  1,  t88.  ei!   2.  272.  non  Linn 

Following  B.  L.  Robinnon '  Oxalts  corntcnlata  Linn ,  to  which  Blanco's 
species  has  been  reduced,  is  confined  to  Europe  and  the  eastern  United  States, 
while  the  widely  distributed  form  found  in  southern  Europe,  the  southern 
United  States  and  in  subtropical  and  tiopical  legions  of  both  hemispheres  is 
a  distinct  species,  Oxalis  repens  Thunli  (>\al  (1781)  l(i  In  case  Robmson'a 
distinctions  hold  good,  thin  name  should  be  applied  to  the  common  Philippine 
form  of  Oxalis. 

EUTACB^:  (p.  27). 

Fagara  octandra  Blanco  ed.  1,  07;  ed.  2,  48,  non  Linn.  =  Meltcope  luxonetisis 
Engl,  in  Perk.  Frag,  Fl.  Philip.  (1905)  161.  See  Merrill  in  Govt,  Ijib,  Publ,  35 
(1905)  24. 

Limonia    linearis  Blanco,  ed.   1,  357;   Limonia   monophylla   Blanco,  ed,   2, 

252,  non  L'mn.^ Atalantia  linearis  (Blanco)  Merr.  in  Philip.  Journ,  Sci.  1  (1906) 
Ruppl,  200  !     A  characteristic  endemic  species. 

Cool<ia   anisum-olens  Blanco,  ed.   1,  359;   Cookia   anisodora   Blanco  eA.   2, 

253.  This  is  a  Clausena  as  indicated  by  the  author  in  Govt,  Lab,  Publ.  1 7  ( 1904 ) 
21,  and  later  described  by  Perkins  as  Ctausena  iBarburgii,  Frag.  PI.  Philip.  (1905) 
iC2.  There  is  no  doubt  whatever  as  to  the  identity  of  the  material  cited  with 
Blanco's  species.  In  case  of  objection  to  Blanco's  poorly  constructed  specific  name, 
his  second  specific  name,  anisodora,  stiil  has  priority  over  Perkin's  name. 

SIMARUBACE^  (p.  29). 

AJIanthuB  pongelion  Blanco  ed.  t,  380;  ed.  2,  268,  non  Gmel.,  is  not  A. 
malabarica,  DC,  as  determined  by  F.-VUlar,  but  is  a  distinct  species,  A.  philip- 
pinenaia  Merr.  in  Govt,  Lab,  Publ.  35  (1U05)  25,  with  synonomy,  description  and 
citation  of  specimens. 

'./otirn.  /?o(.  44,    (1906)    391. 
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KUKSERACE,^.  {p.  SO). 

Guiacum  abilo  Blanco  ed.  1,  30;  Icica  abilo  Dknco  ed.  2,  25S^Garuga  abilf 
(Blanco)  Merr.,  in  Govt.  Lab.  Publ.  35  (1906)  73  !  G.  mollis  Turez.,  ia  .l 
synonym,  and  tl.  florihvnda  Decne.,  ex  deaer.,  a  quite  different  speeips. 

CHALLETIACE^:  (p.  32). 

Riana  tricapsularl*  Blanco  ed.  1,  850;  ed.  2,  126^Dir,}iapetalum  Iricapsiilai-c 
(Blanco)  Merr.  in  Govt.  T^ab.  Publ.  35  (1895)  35.  Apparently  a  very  distinct 
endemic  species. 

OLACINE^  {Icacinacew). 

PHYTOCRENE  Wall. 

Phytocrene  blancor  (Azaola)  Kadsura  blancoi  Azaola  in  Blanco  Fl.  Filip. 
ed.  2  (1845)  684;  ed.  3,  3  (1870)  118;  Merr.  in  Govt.  Lab.  Publ.  27  (1005)  15. 
Schizandra  ebmgata  F.-Vill.  Nov.  App.  (1880)  4,  non  Hook.  f.  et  Th.  Phytocrene 
luzonienaia  H.  Baill,  in  Adansonia  10  (1S72)  28,  et  in  DC.  Prodr.  17  (1873)  10. 
Oynocephalum  Jusontense  Llanos  ex  Baill.  II.  cu.  as  syn. 

Luzon  Province  of  Biza I  (lOfll  Vcrrill)  March  1903-  24-t9  A hern\  collector) 
Jftnuar>    ISC')     Province  of  Laguna   {ilbcito)   iiny    1905 

Mindanao    Lake  Lanao    Camp    Keitlilev    (447   Mrs    Clemens)    March,   1908 

In  m(  treatment  of  Blinco  a  ipecies '  1  connidered  hadaura  blancoi  as  a 
doubtful  apeciei  following  t  \illaT  in  treating  it  as  a  Magaoliaceous  plant 
However  a  (aretui  e\aminatioii  of  B/oiico  s,  deaenption  shows  that  the  plant 
can  not  be  a  Kadsuia  oi  a  ^chraniiru  llie  description  is  lery  imperfect  but 
from  the  ^'rosB  cliaraeters  and  the  fruit  description  tile  species  can  belong  to 
no  othei  genun  than  Phytoeretie  fruto  en  una  cabezuela  6  capftulo  que 
oontiene  mfis  de  setenta  frutos  de  tres  lados  '\  m^nera  de  loa  del  platano 
musa  apiilados  6  reunidos  aobre  un  receptllculo  que  pesaba  25  A  SO  libran 
In  the  one  apciimen  that  I  lia\e  aeen  in  fruit  the  heads  neighed  aliout  15 
pounds  The  locality  from  uhich  the  material  came  on  uhiih  the  Uexcription 
of  Kadsura  blaiwoi  iias  based  is  not  given  b\it  the  speiimens  undoubtedlv 
came  from  one  of  tlie  pio^inces  near  Manila  Risit  Lagiina  or  Bulacan  ^ftet 
a  careful  consideiation  of  the  inatt«i  I  <lo  not  hesitate  to  refer  the  apeLies  to 
Phytocrene  adopting  ixuolas  name  as  the  earliest  one  for  it  and  redu^in^ 
to  It  Phytictenc  luiomensts  H   Baill 

4  second  species  of  the  genus  perhaps  Phytoi»-ene  mnaophylla  Blume  is 
lepreaented  b>  material  collected  near  Davao  Mindanao  <Noa  2'b5  2995  Wd 
(ion  9) 

AMPELIDACE.E  (p.  33). 

CtMUS  pedata  Blanco  ed  I  71  ed  2  12  non  i  aia  ^  rHrashgma  tanceo 
tarium  (Roxb  )  Planch  '  Blaiuos  description  is  entirely  too  slioit  and  impeilect 
Ui  warrant  the  aboie  identificatii n  fiom  the  iescnption  alone  (ut  the  Tagalog 
name  igo  cited  by  him  is  almost  univeraallj  and  quite  tonsiHtenth  applit  1  It 
Plaiwhons  species  which  is  common  in  the  Philippines 

'Pubhcations   of   the  Bunau   if   OoiPiimtH   Labor/itmif^     ManiU     (llOj) 
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LEGUMINOS^   (p.  37). 


Cyltsta  piscatoria  Blanco,  ed.  1,  589;  Galactia  7  terminiflora  Blanco  ed.  2, 
4]1,  previoualy  considered  by  the  author  to  lie  a  liistinct  apeciea  of  \fUlellin. 
.11.  piscatoria  (Blanco)  Merr.  is  certainly  identical  with  Dems  elliplica  (Wall.) 
Kcntli.,  a  species  widely  distributed  from  Hartaban  to  the  Halaj'an  Peninsula 
and  Archipelago.      (See  Merrill  in  Philip.  Journ.  Sci.  1    (1906)  Suppl.  66.1 

Cytisus  qufnquepetalu*  Blanco  ed,  1.  SSS:  ed.  2,  5S1.  Following  F.-Villar 
this  was  considered  to  he  tlie  same  as  Desmodivm  cephalotea  Wall,,  but  on  securinf; 
specimens  it  woa  found  to  be  quite  diatiiict  from  Wallivh's  apeciea  ami  to  lepvesent 
a  distinct  species  of  Desmodinm,  D.  quinqvepetalum  (Blanco)  Men-,  in  Govt. 
IJib.  Publ.  35  (1905)  20. 

Negretfa  mltls  Blanco  e<l.  I,  588;  ed.  2,  410,  non  Beauv,,  lias  been  considered 
by  the  author  as  M«cu«a  lynnii  Merr.  in  Philip.  Journ.  Sci.  1  (1S06)  Suppl. 
197.  However  the  validity  of  the  latter  species  seems  doubtful,  and  it  may  prove 
only  a  form  of  Mwana  nivea  DC,  to  wliicb  Blanco's  apeciea  was  reduced  bj- 
F.-Villai: 

Mln^osa  membranulacea  Blanco  ed  1,  739;  Reichardla  pentapetala  Blanco, 
ed.  2,  233.  This  «as  considered  to  lie  the  same  as  Plerolobium  indicum  A.  Rich., 
after  F.-Villar,  but  was  later  eonsideied  by  the  author  to  represent  a  distinct 
species.  I'tei-oloitiim  membranulaeeum  (Blanco)  Merr,  in  (iovt.  Lab,  Publ,  35 
(1905)  22,  where  the  species  la  ledesciilied, 

Bauhlnia  grandiflore  Blanco,  ed.  1,  S32;  ed.  2,  J3I,  non  Juss,  This  is 
apparently  identical  with  Bauhinia  acuminata  Linn  ,  and  not  at  all  B.  variegala 
Linnr,  to  which  F.-Villor  reduced  it.  B.  acuminata  T.inn.,  seema  to  be  widely 
distributed  in  Luzon  but  is  nowhere  abundant 

MYRTACE-*:  (p.  45). 

Metroslderos  pictapetala  Blanco,  ed.  2,  295.  This  species  waa  described  by 
ISlanco  in  the  first  edition  under  the  name  Legnotii  laiiceola,ta,  p.  445,  as  pointed 
out  to  me  by  Dr,  C.  H.  Robinson  in  lit.  i''.-VtHar  failed  to  connect  Legnotis  of 
the  first  edition  with  iletrnsideros  of  the  second  edition,  and  made  no  attempt 
to  rednee  the  former,  I  have  na  yet  not  succeeded  in  connecting  Blanco's  species 
with  any  known  one. 

Eugenia  iobas  Blanco  ed,  1,  857;  Eugenia  cauiiflora  Blanco  ed.  2,  291. 
Considered  by  the  author  to  represent  a  distinct  species  and  redescribed  under  th/ 
former  name  in  Govt.  Lab,  Publ.  35    (1905)   48. 

"  ONAGKACE^  (p.  i8). 

Ballngayum  is  cxcludeii  from  this  family  and  referred  to  CaloyyuK  {Omidr- 
niacea)  which  see  (p.  434). 

ARATJAOE.^5   (p.  51). 

Nauclea  digitata  Blanco,  ed.  2,  102=Scfteffrera  hiaiicoi  Merr,  in  Philip,  Journ, 
Sci.  1    (1906)  Suppl.  109. 
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RUKIACE^  (p.  52). 

Remijia  odorata  Blanco  ed.  2,  115.  I  am  now  of  the  opinion  that  F.-Villar 
was  correct  in  referring  this  species  to  the  widely  distributed  Randia  densiflara 
(Wall.)   Bentb. 

Serisaa  pinnata  Blanco,  ed.  1,  l(i3;  RemlJia  oscura  Blanco,  ed.  2,  110  Pre- 
viously  referred  by  me  t<i  Gardenia  aa  a  distinct  species,  G.  pinnaia  (Blanco) 
Merr.  The  species  is,  however,  identical  with  Hypobatherum  glomeratam  {Bartl.) 
K.  Schum.  as  pointed  out  by  K.  Schumann  in  Engl,  und  PrantI  Nat.  Pflanzenfam. 
IV.  4  (1891)  156,  the  synonomy  being  as  follows;  Hypobatherum  glomeratum 
(Bartl.)  K.  Sch.  in  Engl,  und  PrantI  Nat.  Pflanzenfam.  IV.  4  (1891)  156;  Elmer 
Leaflets  Philip.  Bot.  1  (190«)  8.  flatymetium  glomeroium  Bartl.  in  DC.  Prodr. 
4  (1830)  619;  Miq.  Fl.  Ind.  Bat.  2  (1856)  200;  F.-Vill.  Nov.  App.  (1883)  113. 
Seriaea  pinnaia  Blanco  Fl.  Filip.,  ed.  1  (1837)  163.  Remijia  oscura  Blancj 
1.  0.  ed.  2  (1845)  110;  ed.  3,  1  (1877)  207.  Randia  obacura  F.-Vill.  Nov.  App. 
(1883)  108;  Vid.  Sinopsis  Atlas  (1883)  29.  (.  J7  /.  B.  Gardenia  pinnata  Merr. 
in  Govt.  Lab.  I'ubl.  27  (1995)  53.  Gardenia  obscura  Vid.  Plian.  Cuming.  Philip. 
(1885)  119;  Rev.  Pi.  Vase.  Filip.  (1886)  163;  Ceron.  Cat.  PI.  Herb.  (1892) 
95;  Merr.  in  Forestry  Bureau  Bull.  1    (1903)  54. 

Pavetta  membrenaeea  Blanco  ed.  1,  59;  Pavetta  sambuelna  Blanco,  ed.  2, 
41,  non  DC.  Erroneously  reduced  by  F.-VitUtr  to  Pavetta  angvstifolia  R.  et  S. 
A  distinct  species  represented  by  No.  1S84  Merrill;  Nos.  B.  S.  990,  1834  Ramos; 
NoH.  1862,  3309  Ahem's  collector.  Pavetta  tnanillensis  Walp.  (1843)  is  a 
synonym.  Blaneo's  name  /'.  membrenacea  (1837)  being  the  first  published  for 
the  species. 

Coffea  volubilis  Blanco,  ed.  1,  157;  ed.  2,  lll^Morinda  votubilis  (Blanco) 
Merr.  Philip.  Journ,  f^ci,  1   (1900)  Suppl.  137,  with  description. 

GOODENIACE^:  (p.  561. 

Balingayum  decumbens  Blanco  ed.  I,  187;  ed.  2,  iS2^Calogipie  pilosa  K.  Br., 
or  a  closely  related  species,  see  Merrill  Govt.  Lab.  Publ.  35  (1906)  pp.  66-68,  for 
a  discussion  of  this  previously  doubtful  genus,  which  was  conaiderei!  by  Bentham 
and  Hooker  as  belonging  in  the  Ulacacew  and  by  F.-Vitlar  aa  belonging  in  the 
Onagracete. 

SAPOTACEiE  (p.  57). 

Sideroxylon  duclltan  Blanco  ed.  1,  129;  fd.  2,  92.  Sideroxylon  ramiflorum 
Merr.  in  Govt.  Lab.  Publ.  17  (1904)  43,  should  be  reduced  to  Blanco's  species. 

OLEACE^li]  (p.  57). 

Mogorium  aculeatum  Blanco  ed.  1,  9;  ed.  i,  T^Jasmlnum  aculeatum 
(Bianco)  Walp.  in  IJnnaea  16  I.itt.-Bericht  3,  12,  Hassk.  in  Flora  47  (1864) 
60;  Merr.  in  GoH.  Lab.  Publ.  35  (1905)  76.  llie  transfer  of  the  speciflc  name  t« 
./osBiinKM  4vas  first  made  by  Tl'alpers  fide  Rasskarl.  Tlie  combination  is  not  given 
in  Index  Kewensia.  A  full  description  of  the  species  with  synonomy  is  given  by 
Merrill  1.  c. 
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ADDITIONAL   IDENTIFICATIONS.  iSO 

AP00YNACEJ3  {p.  58). 

Echltee  repens  Blanco  ed.  1,  109  noii  Jacq.;  Echites  procumbens  bianco  ed. 
2,  7$  ^  Aganosma  marginaia  G.  Don.  {Hnlarrhena  procnmbeiia  (Blanco)  Merr., 
H.  macrocarpa  F.-Vill,) 

EchttM  spiralis  Blanco  ed.  I,  110;  ed.  2,  7ft,  non  Wall.=;  PorsonSMi  confusa 
Merr.  in  Pliilip.  Journ.  Sci.  1  (lOOli)  Suppl.  118,  r.  rhcedii  F.-Vill,  non  Helignie 
rheedii  Wight. 

CONVOLVULAOE.!:  (p.  «2). 

Convolvulus  dentatus  Blanco  ed.  1,  89;  ed,  2,  6tl,  non  Valil.=Jpomoco  triloba 
Linn.  (/.  blarwoi  Cboisy).  Dr.  V.  B.  Robinson,  in  lit.,  states  that  he  is  of  the 
opinion  tiiat  Blanco's  species  is  identical  witU  Ipomoea  triloba  Linn.,  and  I  can 
not  but  agree  with  him  after  a  careful  examination  of  the  various  descriptions 
and  the  tropical  American  material  of  the  Linncan  species  in  our  herbarium. 

ACANTHACE^-:;  {p.  66). 

Antirrhinum  molle  Blanco  ed.  1,  503;  ed.  2,  .153  non  lAnn.  =  Hygr<jiihila  pklo- 
moidcs  var.  ruxhvryii  Hook,  f . ! 

VERBENACEjE  (p.  07). 

Premna  serratifolia  Bianco,  ed.  2,  342,  non  Linn. ^= /"rem no  odorata  Blanco, 
see  Merrill  in  Philip.  Journ.  Sci.  1    (1006)   Suppl.  232. 

Premna  cordata  Blanco  ed.  1,  489;  non  R.  Br.  I'renina  lomenioea  Blanco  ed. 
2,  342,  non  \\a.\l.^l'remna  cumingiana  Schauer,  see  Jlerrill  1.  c.  230. 

EUPHOKKIAOE^]   (p.  75). 

PhyllanthuB   niruri   Blanco  ed.   1,  OftO,  non  Linn.;     Phyllanthus  tetrander 

Blanco  ed.  2,  480,  non  Roxb.  =  PftyiI<nilftus  bUtnooanus  Muell.  Arg„  Mueller's 
species  bein;^  based  entirely  on  Blanco's  description.  To  this  species  I  have 
referred  various  specimens  in  Philip,  Journ.  Sci.  1    (ISOii)   Suppl.  74. 

MOBACE^  (p.  78). 

FIcus  payapa  Blanco  ed.  1,  6S3;  ed.  2,  475.  Blanco's  description  is  quite 
too  short  and  indefinite  from  which  to  determine  this  species.  Material  received 
under  the  Tagalog  name  I'ayapa  seems  to  be  referable  to  Ficu*  forstenti  Miq.  See 
Merrill  in  Philip.  Journ.  Sci.  1   (1900)  Suppl.  47. 

Fleos  lacclfera  Blanco,  ed.  1,  (!73;  ed.  2,  408,  non  Roxb.  Material  received 
from  the  Visayan  Islands  under  the  Visayan  name  lagnob  cited  by  BUmco  for 
tins  species  is  identical  with  Ficus  hauili  Blanco,  known  to  the  Tagalogs  as 
hauili   wliiih  in  turn  is  i>erliaps  not  distinct  from  F.  leucantotoma  Poir. 

SCITIMINE,E    (p.   83). 

COBtuB  nigricans  Blanco  ed,  1,  3;  ed.  2,  'i,^Curcuma  zeodaria  (Bei^.) 
Rose,!      (Sea  Merrii  in  Philip.  .Journ.  Sci.  1    (1900)   Suppl.  36. 
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])I08COREACE^  (p.  80). 

DioMorea  divaricata  Blanco  ed.  1,  797;  ed.  2,  550.  Apparciiitly  a  distintt 
species;  see  Merrill  in  Philip.  Journ.  Sci.  1    080^)   SuppL  a5. 

LILIACE-i5   (p.  87). 

Smilax  latifolta  Blanto  ed.  2,  548,  lion  R.  Br.  =  Sinitax  vicaiia  Ktli.! 
Apparently  a  distinct  species;  see  Merrill  in  Philip.  Journ.  Sci.  1  (1900) 
Suppl.  35. 

PANDANACEiE  (p.  89). 

PandanuG  gracllia  Blanco  ed  1,  778;  ed.  2,  S36.  The  apeeiea  recently  de- 
airibed  bj  the  author  Pondanua  ii'hitfordH  Merr.  in  Govt.  I.*b.  Pnbl.  17  (1904) 
8  maj  pro^e  to  be  identical  with  Blanisi's  species  although  it  does  not  agree  in 
habit  with  the  form  described  by  Blanco 

PandanuB  exaltatus  Blani'o  ed  1  77H;  ed.  2,  536.  Manifestly  two  species 
are  included  in  the  desciiptton  The  mountain  form  is  doubtless  the  one  I  liave 
deaeribed  as  Pandaniis  arayatensts,  and  I  have  identified  as  Blanco's  species  a 
coast  form  from  Scmerara  Island 

Pandanus  radicane  Blanco  ed  1,  780;  ed.  2,  537.  This  is  not  the  same  as 
P  dubiua  '^pieng,  but  apparentlj  a  valid  ipeciea  as  redescribed  by  Elmer,  Leaflets 
Phihp.  Bot.   (1911(1)   74 

(JRAMINKJi;  (p.  91). 

Paapalum  villasum  Blanco  ed.  1,  40;  ed.  2,  28,  non  Thunk  I  am  now  of  the 
opinion  that  this  is  a  form  of  Pa&palum  acrobiculatum  Linn. 

Andropogon  ramosus  Blanco,  ed.  1,  37;  ed.  2,  25,  non  Forak. ^/sc/iuemuHi 
rngosam  var.  distacliyum  {Cay.)  Merr.  in  Philip.  Journ.  Sci.  1  (lyM)  Suppl. 
330. 

Cenchruc  hexaflorus  Blanco  ed.  1,  30;  ed.  2,  24.  This  was  previously 
reduced  by  me  to  Pennisetum  tnacroatachyum  Brongn.,  but  I  am  now  of  the 
opinion  that  it  is  the  same  as  Penniaetum  compressam  R.  Br. 

Andropogon  echoenanthus  Linn,,  Blanco  ed.  1,  311;  ed  2,  27.  I  have  con- 
sidered (Philip.  Journ.  Sci.  1  (1906)  Suppl.  330)  that  atoiico  described  the 
Linnean  species,  but  it  is  impossible  to  be  quite  sure  of  this  until  flowering  speci- 
mens are  received. 
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INDEX  TO  PHILIPPINE  BOTANICAL  LITERATURE,  1 


liy  Elmeb  D.  Merkill. 


Berkeler,  M.  J,  Contributiona  to  the  Botany  of  H.  M.  S.  Challenger,  XXXVIII, 
Enumenition  of  ihe  Fungi  collected  during  the  Expedition  of  H.  M.  S.  Chal- 
lenger, 1874-76.     {Journ  Linn.  Soc.  Bot.  IB   (1878)   pp.  38-54.) 

On  pages  45  to  48,  thirty-five  species  and  varieties  of  Philippine  fungi  are 
enumerated  from  "Camiguin,  Malanipa  and  Malamon  (Philippines)."  Sev- 
eral species  of  fungi  are  described  as  new. 

Britten,   H.  L.     Botanical   Exploration  of  the  Philippines.     {Journ.   N.   Y.  Bot. 
Gard.  5   (1904)   pp.  40-41.) 
A  short  account  of  R.  8.  Williams'  collecting  trip  in  the  Philippines, 

Canard,  Henry  S.  Tlie  Waterlijies,  n  Monograph  of  the  Genus  Nynipha«a.  {Car- 
negie Inst.  Pnbl.  4  (1905)   pp.  1-279.) 

In  the  genus  Xympkaea  34  species  are  recognized,  two  of  which  are 
credited  to  the  Philippines,  }iymphaea  pubeHceas  Willd.  (>'.  loius  Linn., 
in  part  and  Philippine  authors),  British  India  to  the  Philippines,  Java  and 
Australia,  and  jV.  utellata  Willd.,  south  and  southeast  Asia,  the  Philippines, 
Java  and  Borneo. 

Easier,  A.  Deitrilge  zur  Kenntnisa  der  Araceae,  X.  {Engl.  Bot.  Jahrb.  3 
(1900)   pp.  110-143.) 

The  following  Philippine  species,  are  described:  Bhapkidopkora  perkhi- 
siae,  R.  copelandii,  R.  merrillii,  R.  warburgii;  Aglaonema  deniinerviam,  A. 
latifaliiim,  and  Alocasia  culionensis,  while  Epipremnum  mirahle  Schott.,  is 
credited  to  the  Archipelago. 

Haviland,  B.  D.  A  Envision  of  the  Tribe  Naueleeae  (Nat.  Ord.  Rudiaceae). 
(Journ.  Linn.  Soc.  Bot.   33    (1897)    pp.   1-94,  plates  4.) 

Seven  genera  are  recognized  of  which  five  are  represented  in  the  Phil- 
ippines by  the  following  species:  Sareooephalui  cordatus  Miq.,  India  to 
Australia,  S.  glaberrimua  Miq.,  Celebes  and  Philippines,  S.  jimghuhnii 
Miq.,  Malaya;  Adina  multifolia  n.  ap.,  endemic;  Xanclea  gracilis  Vid., 
endemic,  N.  philippinenHa  (Vid.)  Hav.,  endemic,  N.  strigoaa  Korth.,  Borneo, 
Philippines,  N.  nitida  n.  sp.,  endemic.  A',  media  n.  sp.,  endemic,  W.  forslerii 
Seem.,  Philippines  U>  Samoa,  N.  purptirascene  Korth.,  Java,  Borneo,  Celebes, 
N.  baTllingii  DC,  endemic,  K.  reticula-ta  a,  ap.,  endemic;  Mitragyna 
speciosa  Korth.,  Borneo  and  New  Guinea,  M.  diverHfolia  (Wall,)  Hav.. 
India  to  Malaya;  Uncaria  pedicellata  Roxb.,  India  to  New  Guinea,  V- 
insignia  DC.,  Borneo,  U.  velutina  Hav.,  endemic,  V.  setitoba  Benth,,  imboina 
and  U.  hookeri  Vid,,  Borneo. 
63494 3  437 
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438  MElUtlLL. 

HoBe,  Bisliop.  A  Catalogue  of  the  Feins  of  Borneo  and  some  of  tlio  adjacent 
islands  which  have  been  recorded  up  to  the  present  time.  (./o«ra.  Slraitu 
BraTwk  K.  A,  Soe.  32   (189S)  i>p.  31-84.) 

In  this  paper  430  species  are  enumerated,  many  o£  wliieli  e\tcnd  to  the 
Philippines. 
Loher,   A,     Lophopetalum  toxicum   Lolier.      {Icon.  Bogor.    1    (18071    pp-   50-07, 
plate   10.) 

Lophopetalum   tosdcum,  from   I,uzon,  lijtured  and  descrilied,  ivith  a  note 
regarding  the  use  of  its  bark  by  the  Nejiritoa  as  a  source  of  arrow  poison. 
Masaee,    Oeorge.     Fungi    Exotici,   11,   Philippine   Islands.      [Kew   Bull.    (1899) 
p.  176.) 

Nine   species  of  fungi   are   recoiled   from  fiber's  Philippine   collections, 
of  which  one,  Favolus  purpurevs,  is  described  as  new. 
UaBten,  Maxwell  T.     A  General  View  of  the  Genus  Pinus.      {Joum.  Linn.  Soe. 
Hot.  35    11904)   pp.  560-659,  plates  4.) 

In   this   paper   73   species   are  considered,  two   of   which   are  Philippine, 
Pinus  insularia  Endl.,   endemic,  and  P.   nierfrusit  Jungh.  et   DeVr.,   Luzon, 
Sumatra,  Borneo  and   (!)   the  Shan  States. 
Pearson,  H.  H.  W.     On  some  Species  of  Bischidia  with  Double  Pitchers.      iJourn. 
Linn.  Hoc.  Bot.  35   (1902)   pp.  375-390  with  one  plat«.) 

On  page  377   Discktdia  pectenoidei  Pearnon    is  desinbed  from  Luzon 
Rehder,   Alfred      Synopsis  of  the  Genus  LonicPra      (Kept    Vo    Bot    Oard    14 
(1903)   pp    27-232   plates  20  ) 

Of  this  genus  150  species  with  man^  larietiei  and  forms  are  recogni/ed 
none  of  which  however  occur  m  the  Philippines  Since  the  publicatiin 
of  the  work  howeier  one  or  two  species  of  Loniccm  have  lieen  found  in 
northern  Luzon 
Ridley  H  TX  'Vew  or  httle  kno«n  Mala>an  PHnts  IJoii.ii  Strails  Bian/h 
R    4    ^oc   44   (1905)   pp    189  211  ) 

Manj  species  are  desiribed  from  hfferent  part''  of  the  MaKian  Peninsula 
Borneo  etc  including  one  frnm  the  Philippines  CalaiMls  Undent  Hort , 
page  200  liased  on  a  specimen  from  the  Philippines  c^ltl^ated  in  the 
Botanic  Gardens  Singapore  On  page  199  Tomtillea  malayana  is  also 
desLribed  from  material  collected  in  Perik  Selangor  and  Sarawak  also 
being  found  in  Palawan  (See  Merrill  in  Philip  Journ  Set  1  (1906) 
Suppl  181  )  In  the  same  work  t?vo  other  papers  by  the  same  author  are 
published  both  bearing  more  or  less  on  Philippine  botany  The  Gesneracea' 
of  the  Malav  Peninsula  43  (190al  pp  I  02  and  The  4roids  A  Borneo 
44  11905)  pp  1(.H  ISfi 
Bidley  H  B  The  Flora  if  Singapore  iJj\rn  Slraiis  lliamh  B  i  Sjc  33 
(1900)   pp   27-196) 

An  enumeration  of  all  the  flowering  plants  and  vascuHr  crvptogama  l.no«n 
to  occur  on  the  Island  of  Singapore  over  1  900  spenes  being  ricorded  from 
an  area  of  a  little  oier  200  square  miles  JIanv  of  the  species  enumerated 
extend  to  the  Philippines 
Btdley  H  N  Grasses  and  Sedges  of  Borneo  {Joum  straits  Blanch  R  A  '^oc 
46    (1906)   pp    215-228  ) 

^.n  Lnumeratinn  of  the  Cvpetacia,  and  Gtnmima  in  recent  Bornein  c  llet 
tions  87  species  of  grasses  and  01  specits  of  sedges  being  enumerated  both 
numbels  much  smaller  than  in  the  rorrespoiiding  groups  in  the  Philippinei 
Manj  of  the  species  enumerated  extend  to  the  Philippines 
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Ridley,  H,   H.     Scitaminete  of   Boriiei).      (Journ.  Straits  Branch  R.   A.  Soc.   46 
(l&OO)  pp.  229-246.) 

Including  Zingiheraceas,  Matantacem,  Musacew  and  Loiviacew  86  species  are 
enumerated,  many  described  as  new  mid  a  few  extending  U>  the  Philippines. 
Eidley,  H.  IT.     The  Scitaminete  of  the  Malay  Peninsula.     {Jovm.  Straits  Branch 
It.  A.  Soc.  32   (1899)  pp.  85-184.) 

A  paper  of  the  same  scope  as  the  same  author's  Scitamineee  of  Borneo, 
above,  about  140  species  beii^  enumerated,  ii:cluding  many  new  onea  and  a 
few  that  extend  to  the  Philippines. 
SkEii,  8.  A.     Skiminia  japonica  Thunb.      (Curias'  Bot.  Mag.  IV.  1    (i90.5)   Tub. 
8038.) 

This  Japanese  spet'ies  figured  and  described;   lecently  found  also  in  north- 
ern Luzon. 
Sydow,  H.  et  P.     Novae  Fungorum  speciea  Hi.      {Ann.  Myc.  4   (1906)   pp.  343- 
345.)  . 

Among  species  described  from  various  parts  of  the  world  is  one  from  the 
1' 111  lip  pines,  Aueiewafdia  copelandi,  on  leaves  of  Caiyolo. 
Syflow,  H.  et  P.     Neue  und  kritische  Uredineen  IV.     (Ann.  Myc.  4   (1906)   pp. 
28-32. ) 

The  following  new  apecies  are  described  from  Philippine  material;   Uro- 
mi/ce)  hewitta,  Vredo  davaoensis,   U.  hygrophilm,   V.  phihppinensis,  and   U. 
wedeUa-biflorte. 
Tarera,  T.  H.  Pardo  de.     The  Medicinal   Plants  of  the  Philippines    (1901)   pp. 
1-269+XVI.     English  translation  by  Jerome  B.  Thomas. 

A  compilation  of  notes  regarding  the  medicinal  uses  of  various  native 
plants,  arranged  according  to  Bentham  and  Hooker's  Genera  Plantarum, 
with  deseiiptions  of  the  species  considered.  The  original  work  "Plantas 
niedicinales  de  Filipinos"  was  published  in  Manila  in  1892. 
Underwood,  L.  H.  The  genus  Alcicornium  of  Gaudicliaud.  {Bull.  Toi-r.  Bui. 
Club.  32   (1905)  pp.  567-596.) 

The  generic  name  Alcioormum  Gaudich,,  is  accepted  for  I'latyceri-um,  and  13 
species  are  recognized,  of  which  Iht)  are  found  in  the  PUilippines,  Aidcor- 
nium  coTonarium  (MUlIer)  Underw.,  and  A.  grande  (J.  Sm.)  Underw. 
Wright,  C.  H.     Pinanga  maculata  Porte.      (Curtiss'  Bot.  Mag.  IV.  1    (1905)  Tub, 

son.) 

This  previously  imperfectly  known  Philippine  species  figured  and  described. 


Hosted  by 


Google 


Hosted  by 


Google 


INDEX.' 

[Synonyma  in  ilaliat.'i 


bildgaardia   ftrcuffoHo   SWud— . 


pauoiflora  Kuntb 

ACANTHACE^     301,  428,  4 

AcaiithocLndlum  Korthalsii  (C.  Mull.)        3 
lanollDllum    (Harv.) 


tenetlvm  Neea  ft  Meyen.. 


.) 

E8 

Reineckpi    (Chriirt)     . 

136 

51,  55.  56,  57 

Airostichura    aureum    L 6,  10 

nagemfer».m  Wall 
lauTifoliv.m  Thouara 

12 

34!  53 

petinlatum  Sw  

AcCinoschoenUB   BUtormla   Bentb,, 

32 

88 

IB.  26,  35,  37 

mlndanaoenae  Copel   .. 

16,  28,  35.  37.  41 

iS 

'  5. 

13.23 

37 

Adinanflra    Jack 

283 

pblllpplneQsls 

pongeUon  Blaii 

AinellscB   refleia   Merr.... 

AlMUkia  Beftoenoides  Prei 

scirpaiiea   Preal 

ALISMACE^   

Allantodia   

Allium     

AlpbkODla    eicelaa    ReJaa 


sophlla 


aonllUcm  Vid  .. 


'iJnbygloUia  oagntHfolia  E 


ANONACE^     

For  Intlex  to  No.  5,  see  pp.  397-404. 


Hosted  by 


Google 


IJ   ""■•"•  "•"■>  " 

«eb 

2T7 

39 

26 

42 

33,  34,  38, 
44.  SO,  52 
18,  57 

16.28 

32 

34,  39,  52 

26.  32,  39 

xi/lrtophoia  Rehb.  f 322 

mamlllata   Beci   

oiycarpa  Schefl   

^'^°-  "^-  ^^^ 

saltgDa  Mes   ■■■■-- 

eerrata  brevipetlolata  Mt 

riaaema  polypbylla   (Blanco)  Me 

rtbropterLe    42.44,46,48, 

rtbropterla  obliterata  J.  Sm 

49,  50,  67 

H9 

pubeaeena        Merr 

& 

ASCLBPIADACE^  65.  29B 

Aacolepi^  kt/Umgiotdee  ^teai  110 

Aapldium  ....  21,27  49  50  51  ul  64  65,72 


a  obt  upturn  Blume  192 

acuteatum  Swti  406 

angllOBeoee  Christ  151  417  418 

aitgulatum    Christ  413 

angulatum   J    Sm        3   12  42  43. 
44  S7  58  60  bS  413 


iHoo 


122  414 


I    (Hook  I    Copel 


187  415  418 

Hodll  C    Cbr  122  412 

Mum   Blume  1B4 

rena  Presl  3. 

13    23    32    43  51    122    123 


gmanleum    Blume 
glaniialo'um  Blume 

yrande  J  Sm 
grwi«fo««m 
GrltBthll 


laiMtoente  Copel  413 

latlfollum   J    Sm  418 

leuieanum  (Presl)  Kze     3  12  15, 

22  25  31  36  43  49  57   122 


menopSwHum  Mett 


achis   Bak 
«0.™m    Ho 

ok 
(Pr  1 

nuo^'ll 

pachyphyllum  ¥ 


Hosted  by 


Google 


peniilijerHtn  Blume 

Kun 

z 

^12 
415 

415 

211 

lb4 

lt5 
131 
166 

165 

165 
132, 

127 

406 
6, 

105 
IB. 

ABpleil!mil  Oljphyllum    (Wall.) 

1«1 

PhyllitldU    Don^^-..^^4._l5 

proterwiLdes    Cbrla 

m'  ^R^i 

rop^um   J     Sm 

191  414 

5. 

sm-molicum  WilW 

scoLopendrioLdes  J.  Sm 

Serra  Langeil.  et  FIbcU... 

131 

68    fi 

f!/Iud«  Kunie 

67 

ZB  48   Bto 
afflne  Sw 

unilaterale    Lnoi 

131 

aranatenae  OhrlBt 

wlehtianmn  Wail 

15  33  38  3B 

5   14  24 

hyllum 

tftd«m 
5  14  35 

35  39  44 

Athyrium  acrostichotdes      (  S*.  > 

eontiguum 
Copel 

drepancpteroQ     (Kze.| 

89,  40.  132 
cunBBtum     trlpt 

fil"^-f°«'"'"«    

67 

nanum  Chriat 

oyphj-ilum    

33.35,38,44.50,58, 
topplnelanum  Oopel r... 

cymblfollum    Cbrl 

lei 

127 

Insltltlum     Brack. 
laflerpltiKollum    L 

- 

;r 

BALANOPHORAOE^  

laBBrpitlltoLlum  su 

BALSAMlNACd*:   

27B 

LepturuB  (J.  Sm.) 

Pr 

b/^^ 

BambiisH  pygtnaea  Mlq 

261 

mBcrophyllum   Bwt 
12.  17,  33, 

".s. 

3s;3 

varieBata   L 

*T^ 

BKGONIACB*;  

285 

miisaefollum   Mett 

• 

12.17 

Nia«B    

.... 

.     J) 

431 

Hosted  by 


Google 


dens  plIosB  L... 

30S 

1, 

kkia  grand 1 flora 

427 

chnum  Bgregiu 

ta'c'a^i  "'.'.'.. 

5,  15.  27,  32, 

prolifpr 

4, 'eo,  68,  130 

Calogyne  pLIoea   R 

Calymmodon 

Prawrl 

philippin 

Chrla 

Campy  Ion  eu  roll 

L 

150 

CAPRI  FOLIACE^ 

num  Christ 

aglodendron    Har 

iglodendron  trilo 

latum   Merr 

phyllura    Tbouar 

pbyllum  adenope 

(Bl  )   Lin* 

cylinAia 

r«unv    Llndl 

itabemma  Boeck 


capUlaiea     Boot 


capillartB  Kunth 
caplllarle  trlflda  Hook 
trtfida  Kunth 


iDngirolla    Beer       251  255  2 
KliKMANmACE-E  2 

BURIiERArF'P  4 


s  Uerrlllli  Becc 
Herrittlanus   Becc 
Meyeuiatius   Scbauer 
MlndorenalB    Becc 
moll  is  Blanco 


a  Maxim 

20  31   41  47  e 


Centrolepla   Labill 
CentTolepis   phillpplnensl 
CBNTROLEPIDACE^ 


CHALLQTIACE  'D 


Hosted  by 


Google 


ChelrOHtyllE  Bl 
CtieiroBtylis  GnfflChli  LIndl 

ottodnotyla  Aidcb 
Cbloranthus  brachjatachys   Blunn 

ami  Id  alls  Blume 
CHLOHANTHACB  « 


KauK 

m  Hook 

latllaltum  Merr 


commelinace:^ 
composite 


CONVOLVULACE^ 

anisadiyra  Blanc 


CteDopterls 
CUNONIACB^ 
Cupio  aiiiHculata  DC 
CurcuUgo  glabra   Merr 


CiATHEACE*: 


CyelopeltiH    T     Sm         31  42 

43  44 

64  123 

Cyclopeltl=  presltaiia   IJ    Sm 

)   Berk 
13 

22   123 

semlcordata 

Cyclophorus  anguetatua  (Sw 

Desv 

141 

Lingua    (Thunh 

DeBV 

C\  PER  ACE  «                "'"' 

77 

262  422 

Cyperua  L 

81  262 

Csperus  albus  Preal 

86 

apHyllus   Kaask 

7^ 

tiisiMcatiis  St«ud 
bvliioto  gloloni/'r 


Mlq 


liulboso  stoloniter  ateud 
caeapltosus    Llanoe 
eaUicarye<iii>   Sleud 
caloptema  Mlq 
tephalopkoi  ui   Presl 

romprsssus  L 
cvadtxflojus  LlanOB 

c«3pidatua  H    B    K 


ilnoldee  KuntH 


Hosted  by 


Google 


haeiifeeanus   Kunth 
baspan   L 
hexaatachgut  RotCb 
holctt^tus  Pres] 
kolophvllut  Mlq 
XumllJs  LlanoB 
hVdm  Mlcbx 
imbrkalus  LIbdos 
iRVoIucrnluj   Poir 
Irla  L 

iria  paolcirormLs   Clai 
ju^endus   Steud 
/unjjhHftnrf  Mlq 
ffouBiionut   Steud 
laettaitmus  Steud 
hagoremu  Steud 
IsucocephalUB  Retz 
longifolmt   Decne 

ii>a(  rosc^odon   Steud 


micfontftus  P 
tmcrocephalut 
minatiDorus 


pllosus  Vail  I 
piptolepii  Steud 
poIsi9(<Kfi#'>>  B    Br 
pubeBquaiDB  SUud 

pvgmaeui   Rottb 


undUB  L 

Presl 


rufia  Neea 
nminifnolenrui  Vabl 
mrjml^t  Preal 
scopaniig  Decne 
ifptatvt  Steud 
aolultu  Steud 
floroslacftjw    Boeck 
Bornogonentii  Preat 
spaniphVllu)    Steud 
BpLcatus    Presl 
stolon  iter  Retz 
atngosm    Llanos 
sfuppfus  Faret  f 
«u6rotundu»  Llanos 
aulcjnui  Clarke 


IB  (ered/ructM    Steud 
trachirrhachta  Steud 
umftellalHS    Miq 
umbeltalua  laxat<i  Cla 


otTiiciIIOms    Rosb 
1  ulgant  Kunth 
rniilAojius    Steud 
to  II  In  gen   Steud 


p  SB  6T   12S  16T 


i  S2  38  "(S  167 

)   MeU  4 

12  17  41 


Hosted  by 


Google 


nuinijuepctalum  (Blamo 

Merr 
omioi-grpoWes    DC 

H  raerulea  Sims  i 

enslfolla  (L  )  DC  ; 


niCRANACBE 


QILLENIACE^ 
:>  lose  ORB  ACB^     .. 
carea  divaricata 
nummular 


22.38,42,47,49, 

,  fl8,  72,  127,  129,  182 
I    Blume 129 


....        IZ^/ 

13,  23, 

aolLphoBorum  Copal... 

truotuoBura    Copel 4, 

15,  25,  35,  44 
japonlcum     (Tbunb.  ) 

Merrillil   Copel 

....        128 

olIgoBorum   Copel 

palauense  Copel .. 

121,129 

polypodloldes  Bl  

,..,            4, 

porphyrorhachia  Dtela 

tomentosum  ^1'.^^. 

Wllllamai  Copel  

4, 

339 

25.  32,  35 
DiptPrls  raniugata    (Kauii.)    Rel 

16,  124 
.  124.  255 

mei  (Ne 

B]  Rea                ^3B 

Kfifollus    (Stapf  ) 

255  256  292 

"r<^" 

hrad                    114 

DtpterocarpuH  grand Iflor us  Blanc 

"    -       ^11 

ephalum 

DlBCocalji    Mei 

29T 

"71 

.■274 
2BB, 
ZSG 

pathul 

.ta   Lablll 

querd 
riKldu 

31.  32, 
olia  (L.)  J 

45,48 

.  an... 

HO,  6 

6. 

14,24 

35.39 

44. 

3,  122.  125,  161,  1 


Hosted  by 


Google 


B  abrupta  IBlume)  O.  Ktie,.  192 

acromaneB  Christ  200 

adenophora  C.  Chr.,.. 182 

amboloensia    202 

aoristlBPra      (Harr.)       C. 

Chr     405 

arlda  (Don)  O.  KUe 185 

Copel    405 

BalabaceDBis  Christ  213 

(Presl)  C.  Chr..  195, 
lefl.  19T 
lel      (Baker)      O. 

Ktio  208 

Bordenii   Christ    204 

Boryana      (Wtlld.l      C. 

Chr     211,214 

hrunnea  (Wall.)  C.  Chr..  214 
caneseena      (Blume)      C. 

Chr  159. 


Christ    198. 109 

caneBcena    lobatum 

Chrlat    198.201 

eaneaeenB  BubalmDllcLrolLa 

Christ    1S9 

ohamaeoUrla    Chrlsl 203 

chryocoraae  212 

cochleatae   212 

Copelandl   Christ    218 

crenalB  (Forsk.l  O.  Ktze..       214 

euciHlata  (Blume)   1B4 

cucullata    mucronata    (J. 

euspldata  (Blume)  205 

dlssecta  IForst.)  O.  Ktie,.  214, 
409,  418 
dissidena  (Mett.)  O.  K....  411 
dlTerslloba    (Presl) 

Christ 199,200.203 

dlverslloba  acroatlchoides 

(J.   Sm.)    200 

d  I  V  e  r  s  1 1  a  ba   lanceola 

d  I  V  e  r  s  1 1  aba    rhambea 

Christ    200 

erubeseeDS      (Wall.)      C. 

(Eaton)     O. 


Ktie 


).  Ktie. 


204 


^cida  (Blume)  O.  Ktze 
ill   Christ   


18  granulosa  (Presl)  C.  Chr.. 

heleopteroldee  Christ 

heteroi^arpa    (Blume)    O. 
Kuntze 

Ktse 

Immersa       (Blume)       O. 

immersa  ligulata  (J.  Sm.) 
intermedia     (Blume)      O. 

Ktze  215,  211 

intermedia  Mannll  (Hope) 
Intermedia       microloba 

Kooraerali  Christ  

latiplnna    (Hance)    

ligulata 

lineata  (Blame)   C.  Chr,. 
Loheriana      (Christ)      C, 


1. 

zonic 

puberuia  Christ 

(P 

egaphylla      (Mett.) 

'; 

M 

Christ  

KOI 

na    Hieronym. 

M 

otieya 

^       (Hook.) 

o: 

moulme 

nensis  (Bedd.) 

c. 

Chr 

PSe)  0,  Ktie. 

214 

enta] 

e  (Gmel.)  C.  Chr 

ientalia       Webhia 

Kze.)    Mett 

20.1 

a  (L.)  0.  KtiB 

pa 

rasltk 

a  (aliatula  Chr 

P 

llippir 

a  (Presl)  C   C 

hr 

vlPpU 

Jak)   0    Ktze 

P 

uijur 

ens    IMett) 

« 

pr 

"HWa 

(Ret!)   C    Chr 

P( 

(Rels  1  0    R 

cens    (Blume) 

ita   Christ 

^ 

moaii 

(Fisrh    &   Mej 
Omel) 

' 

rh 

odolep 

s   (Clarke) 

rhoaolep 

s  C    Chr 

Hosted  by 


Google 


saglttirolia.  (Blume)  ....  ISO,  204 

aagittftta     (Bw.) 190 

setlgera    (Blume)    O. 

KtiB IGl,  21B 

aetosa   (Pral.)   C.  Cbr......       215 

simplicHolia  (J.  Sm.l 208 

sparsa  (Dod)  O.  KIze 213 

splnuloaae   216 

stenobaeis    C.    Cbr 207 

Chr     214 

Syrmatica    210.211 

Sfrmatlca     pet  1p  Lata 

Chrtat 210 

Todayensla    Christ   193 

triphylla  (Sw.)   C.  Chr...       207 

trfphylla  elata  Chriet 207 

truneata      (Poir)      O, 

Ktie  192,193 

urophylla  (Wall.)  C.  Chr       205 

Copel    205 

varlH 212 

ylBcOBa  (J,  3m.)  O.  Ktie..       211 

xiphiildes  Christ  201 

achyum   J.   Sm 25, 

31,39,41,44,45,47,48. 

59,60,62,73,74.141 

achyum  pilusum   J.   Sm 6, 

52,  73,  74,  141 

eplendens  J    Sm  48 

53  61   141 


hoslOB-ium  Copeli 


Eleocharla  cliaetarla  Roem.  et  Scb 
equlsetina   Preel   . 

ochreata  Neea  

pcllucidn  PrBBl 

aubprolirera  Steud   .... 
iristochyoa  Moritzi  .  ... 

Embella   balcouensls  Merr 

ENTODONTACE.*;    

EqulBetum     

Bqulsctum  ramsBiBSimum  Desv 

BQUISETACE^     

BraDthemum  curtatum  C.  B.  Clarli 
Grla  aeridOBtachya  Relchb.  ( 

blnabayeuBlB  Am»B  

clmbiformlB  J.  Sm  

Hutchinson  Ian  a  AmBs 

MerrlllU  Ames 

oUgantha    Hook,    f 

ovata  Lindl   

prorepBiiB  Relchb   

ruKosa  Lindl  

vulplna  Relchb.  t 

Woodlaua   Ames   

BRICACE^ 

Eriocaulon     brevlpBdunculatt 

Merr  

ERIOC  AU  LON  ACH^    

BrylliroconfhMs    etongatui    Neee,... 

ErylhrOTchis  fcuhiJi  Ralchb.   I 

EttKria  albida  B\ 

Eugenia  catiHflora   Blanco    

lobaB  Blanco  

BtJPHORBIACG.*  

Eurya  acuminata  Wall.,  -var,  euprii 

Dyer 

Japonica  Thunh  -  .. 

Evodia  reticulata  Merr 

ByonymuB  javanicUB  Blume  - 

FAOACE.^ 

torva  (F.  Muell.)   Engl 

PlcUB  (orstenil  Mlq  


Hosted  by 


Google 


iriatylLs  abjiciens    SUud 


(iHthacea  Roth 


albpacens  Steud 
ambigva  Steud 
amblyphylta  Steud 


ti  ichofepta    Miq 

tri'pimta  Steud 

a  phlltpplnenBle  Merr 


Iio?bcMa  Benth 


coiocorpa  Steud 
capilUicea  Steud 
cittoUita  Steud 


GonJenm  obsc- 


ferruglnea    Vahl 
ferriigmea  VMsl 
ffaccida  Steud 
;»(wciiiu(a  Steud 


globuloi 


.  Kuntb 


OERANIACE^ 
GESNElSlACB^ 

Tinlera  celtidlfolia  Gaudlcb 
OLBICHBNIACEE 


juDellarmla  K 
junef/olia  Pn 
Kamphwewer 
toepusfmo  St 
mllLacea  Vahl 

mOQOStBchfH 


1  Wall 

[Thumb  )  Hook 
!a  (WUld)  Hook 


a  philipplnarum  Benth 


Hosted  by 


Google 


P 

IND 

we, 

.72 
19B 

312 
315 

302 
303 

91 

435 
23 

170 

406 
435 

Hun. 

HydD 
Hydn 

Hsdr 
Hygr 

Hylo 

ta  gaim 

451 

Page. 

.'.....  7 

"'■""uu 

a^li'uk^De"'^*'^*'"'*^'" 

lepld 

ophytuni 

aiiges  lo 
ophUa 

a   (Prea!)   Moore  126 

Gynocepbalum  lusonlenae  Lianos 

nitidura  Merr  307 

Hobenaria  alaseneia  Ames  

angustata  (Bl.)  0.  K 

■' 

byllB  r 

Ha^raarla  MerriUlL  A 

■••■■ 

HYMBNOPH 

Hyneiiophyll 
Raclb   

HVPNACE^ 

braohystachya  Hook  ....        135 
ptatyrhynchoB   (J.  Sm.) 

256 

mlcrantba   iThuub. 

rlgldisBloia  Christ  13S 

Bplcata  (L.  f.)  PrBBl 5, 

48.  50,  58,  142 
m  aculeatum    (J.    Sm.) 

144,  IBB 

auBtrale   Wllld   ....  144,  156 



montara   Merr   

-  '" 

campanuiatum 

•*: 

Schuietnlurthiana  B 
Heligme  rhBedil  Wfgit  

144.  1S6 
disc-osKm  Cbrlst  ..   ..        155 

HemiarLf/ria  serpulo  Host  

balconenae  Copel  ....        144 

HemlBramma   latltolla    (Mej^en) 

Bosch.)    C.    Chr...        154 
Junghuhnll  Van  den 

(Co- 

Zolltngeri   major 

MerrLlUL  ChriBt   1B4 

Obtufliim  H.  ft  A .,       144 

copei : 

ffS/mnopJeroid™  Copel-  40« 
ZolUngeri  Kurz   lifl 

polyanthua  Sw  144 

polyanthus  ChriBt  ..„        165 
productum  Kie  155 

Sm,. 

p,.c.mb...   .Bl. 

CO) 

.!.> 

tunbrMgeuBe      (  L .) 

Horafleldia  merrtllil  Warb  

343 

Hosted  by 


Google 


Lindb  

Hypobatberum    glomera 

Hypolepla    

Hypolytrum 


lalLiolLum   L.   C.  Rich,,., 

10 

macrocephalum      Oaud- 

lcb„. 


1   Mlq   .. 


myrianthum 
Phllippense  C.  B.  Clarke 

ylriainui  C,   B,   Clarke,, 
Unpopyruin  annulare  Nees  


cyllndrka  Neea 
cypertna  Retz 
Intermedia  R    Br 

moDocepbala  Ratth 
munorepJiofo  Seem 
monui.ephala       miado 


ICACINACE^,,,, 


-  278,  423,432 


ICav.)   Merr  

iBOleplB  ambigiia  Steud  

barbata  R.  Br  

n^tiHaris  I.edeb  

cochleg,ta  Steiid  

complanata  Roem.  e 

Cvmingii   Steud  

dipeacea  Roem  

Haenkei  Presl  

inundata  B.  Br   

invoiuceltata  3teud 

juncoidet  Miq  

longisplca  Steud  

margaritifera  Nees 

«iil»acea  Link  

orsietomm   Steud 


Mlq    . 


aupti 


a  E.  Br 


Isopterygtum  albeecene  i 


"""'   Blanco 

F   VIU 

pumila  gen  ulna 

Mez 

Lact 

uca 

(A      Gr 

Lap 

nopb 

ra  bi  Hardier  I 

Caas 

Lnsi 

riKU  Haask 

Usi 

ntbu 

copelandl  E 

Merr 

taahiroi  MatBum 

apectabilia  J  Sm 
lerrucmo  J  Sm 
uiscosa  J    Sm 

LAURACK,*: 

Letanopteris 

25  32  53  15*  BB  56 


a  Bl 


L^DotlB  lanceolata  Blan^'o 

LEGl  iSlhSOSX 

LENTIBULABIACE^ 

LeplcystiB 

I  iptrOHia  niitptdnla  Mlq 
humilia  Mlq 
macrocepliala  Mlq 


Hosted  by 


Google 


heteroclHus       inconstan 
beteroclitus     Llnnaeanu 


taydrophylluB  ' 

IneoHBtaDO 

iBQceolatuB  Fi 


LEUCOBRYACB^ - 


4d.)  Homp.. 
(Homacta.) 


.... 

, 

":<?"+« 

E18.6 

,128,171 

Liadsayn 

bill 

™.ana 

(Hook. 

?.i\  sa 

39.  41,  58 

'm 

llacea 

wiiia.) 

flabellata  gigahtea  Hook 

graclllB  Bl 

13,  £3,  39,  4 


453 


hymenopbylloliles 


6,32.35,48,50.52 


1,  48.  5 


IbI]c«b   (Linn.)    BeM 

Merrtllli  Copel   

14,  24,  28,  4 
orbloulftta    (Lam.)    Mett... 
63494 4 


pulihella  (J.  Sm.)  Mett. 

4, 

8,  16,  42,  43,  44,  48,  5 

.  52,  12T 

acandens  Hook  

9,15, 

8.  47.  51 

TDlcrocephala  KuDtb   .. 

110 

BchJPbjflla    Merr    

,     J      „. 

lae 

B  pUroldes  J.  Sm.... 


e     25,48,49.62,6 

4.34.39,41.44,52,56.59.6 

Irldltolla   (ChrlBt)    


LTC0PODIACB.,B 


1  Lion   14S,  2fiE 


Merrllll    Cope]    . 
EL  ramoiB  Wall  ... 


Hosted  by 


Google 


Macftranga  Uispida  (Bl.)  Muell.  Arg.. 
MBcromltrtum  Blumel  Nees  

cuapldatum    Hamp   — . 

fasdculare  Mett  

mindorenae  Broth  

Relnwardtii  Schw  

MAGNOLIACB.*; 272,4 

Malaxis   diaticha   Thou 

MBpanlft   Aubl 2 

Mapanla  macrocepbalB,  (Gaudtcti.)  K. 


MARATTIACB^    . 


MARANTACB^  - 


a  Christ 


vyperinus  Presl 

moriltmus  Mlq  . 
merrillll  Clarke  . 
microcephalus  Pr 
phllLppeDSlB    Steu 


sundaicvi  Mlq  

(cnulfollue  Nees  ... 
umbeHalMS  Preal  ... 
Hmiiellotus    Morlti 

umbellalwi  iiroferlo 

la  Merr   


naEnlflea  Llndl   . 

nerrlttll  Merr  

aiicrophylla    Merr 


Mea 
Mes 

Met 
MIc 

Pa 

osideros   pictapetala  Blanco i 

oiepia  48,  56,  82,  66,  B7. 126.  1 

pinData   (Cay.)   J.  Sm 4, 

Z2,  32.  S4,  39. 13,  44.  48, 

Speluncae   (U)   Moore 4, 

atrigosa    (Thurb.)    Preal..    4, 

binabasensis   Amea   3 

Hutchinaoniana  Ames  ....        3 
Merrillli  Amea  319,3 

quadridentata  Amea   3 

MELASTOMATACB^   28,285.4 

MelBStoma  polyanthum  Blume  2 

Melltope  luionensia  Engl  4 

Memecyloti  presllanum  Trlana  2 

Menlaclum     32,43,44.46,57,63, 

Menlacluni    cuepldatum    8,2 

triphyllum  Swti  

15.39,203,2 


Mikania   acandena    (Linn.)    Wind. 
MiUettia  piscaloria   (Blanco)  Merr 

.::  Z 

MlBcanthua  slnenaia  Andera 

255.  260 
...       430 

& 

MoffOTium  acuteatmn  Blanco 

...       434 

Monaehoaorum     aubdlgitalum     (B 

MONEMIACE^    

...       274 

36.38,  42.57.72.  134 

dareaeearpa  Hook  28. 

121,  134 

Junshuhnll  Hook     407 

paradoxa  (F6e)  Bedd  .       407 


I.  134 


Hosted  by 


Google 


myristicacb^ 

mtrsinage.s 

myrtacEjE 


Neolttgea  zeylanlca  IHeta  >  Merr 

NeottlopteriB 

NEPENTHACK.B 


ones 

31b 

pulchrum  Bl 

31-! 

Nephrod.um 

20 

Nepbrodlum  xbruplum   Hook 

oirDSfwhoWea  J, 

Sm 

Sm... 

3,12, 

aeperulum     (J 

Sm.> 

basilare   Presl 


1    DOQ 


cucuLlBtum    (Bl  )    Bak      3   12 
3"  44  47  51   B-   116 
fHitimjii  J    Sm  2(4 

lyatbeoldes    (Kaulf  ) 

Presl  3  15  36  43 

diyersilobuin   Preal         3  B   13 

23  36  4S  44  51 

5 J  59  6fl  19S 

Diels    3 

erythroBorum  Hook 8 

reroi   Moore 3. 12, 

21,  22,  43,  47 

flaccLaum    8 

Frail  Copel  3,  12, 

21,37,43,47,52,56 

hirsulum  J.  Sm  182 

ImmerBum  Hooker  3,  12, 

22,  37.  43,  44,  58.  63 

intitum  Copel  214 

intermedium     (Bl.) 

Baker    3,3. 

15.  34,  35,  44,  50 


Jfodsjionutn  Hook 
inoulmeinensts  Bedfl 


Pieslu   Baker  214 

procurrens     (Mett  ) 

Baker  3.  12, 

34  43  44  61  57,  BS 

Sm  3  12  37  43  44,47 

l>u,  fiurasce'is  Blunie  213 

^hnaolepia  Clarke  216 

fiisuloBUm     (Lablll.) 

Copel 191 

setlgerum    |B1.)   Baker..    3,12. 

22,  33,  31.  44,  S7,  58 

simplMfoUam   J.   Sm.,..       206 

spftrsmn   Don   3,  15, 

26,  33,  39,  40,  44,  60,  213 

aulMu-baream   Bak    214 

ayrmaticum    (Wllld.) 

Baker    3,12. 

trilncatum  Pr  3 

uiMum  R.  Br  195 

uropbyllum      (Wall.) 

Bedd    3,63 

IVeftfttonum    Hook 207 

NephrolBpis  17,  48. 

47.  48.  52,  59,  87,  124 

NepholepiB  ftcutlfolla  BS,  67 

barbata  Copel  124 

cordltolia  Presl  ...„ 4.  IB, 

33,  44,  67 

exaltata   (L.)    Schott 124 

birautula  Preal  4. 12, 

17,37,44,  124 
lauritolla  CHrist  4,8, 

Lauterbasbll   67 

rufeBcens  Prenl  124 

Tolubilis  49 

Nertera  depresaa  Banks  &  Soland....       307 

Neuwledia  veratritollB  Bl  311 

Nipa  18 

Nipiioboius    -. 17,18 

25.  37.  39,  40,  44,  45,  48,  82,  72,  73 

NiphobolUB  adnaaoens  (Sw.)   Kaulf,,,.    5,12. 

17.  41,  46,  59 

(Sardnerl 45 

Lingua   (Tbunb.)   J.  Sm..    6,14. 
24,  46,  56,  59 
nummularlaefollue  (Sw.) 

J.  Sm  5.14, 

23,  46,  52,  59,  60 


Hosted  by 


Google 


Odoatosorla  .. 


OLACINE^    . 
OLEACBffi    ... 

OleBDdra    

Olsaadra  colul 


32.  33,  44,  4S,  GB.  61, 
ibIb  (Linn.)  J.  Sm 

13,  21.  22.  37,  3S,  39, 


OPHIOGLOSSACE.B    

OphiOBlosBum    

Ophlogloesum  IntermedLuc 

Optitorrliiia  oblonglfoHa   : 


...  23, 148 
148,  255 


Parsonsta  coQtuaa   Merr   ... 

Paspalum  aerobiculatum  L 

Palersonla  lowtl  Stapf 

manillensis  Walp  . 

membrenacea   Blan 

macPoatachyun 

Pentaphragma  aurantiaea 

tapf 

begoDlaefoll 

BraDdiBDruai 

macrophylla 

Oliv 

pbillpplnena 

riaieyi  Klnt; 

King     a 

trifollata  Mer 

Petunga  racemoaa   (Roxb  ) 

PhaceLopbrynum  braiteosur 

rr 

curaingli    Miq 

PALM^ 
PANDANACB^ 
Pandanophyttum  t\ 


Phyllanthu 

2t,4 

tetrander 

4^b 

PhyLloclad 

B  hipoph/lla 
h^pnphvUa 

Hosted  by 


Google 


PIPERACB^ 

Piper  rlJomlKiph7lLuiD  C.  DC  .. 
PItheooLobJum  pralDlanum  Me 

PITTOSPORACB^ 

Pittusporum   ferrvg'ne«m  Alt 


pendulU9  (Bl.)  Schlecht.. 
phlllpplneniila  Scblwht... 
reflex ua  (BL.)  Schlecht,,.. 
xyCrlophorUB     (Rcbb.    f.) 

aohlBcht  

n     mofrophyllum     Doz.     & 


B  Bentb 


teJefticiM  Wa 
celebica  Heir 
faMformis    1 


POLYGALACE,^ 


POLYGON AC B^ 


30  4B  48  58  58  SB 

82  89, 

74  177 

a..cedenii  Bl        6  IS  46 
59  60  72  74  1 

50    52. 

u.aflne  Rein* 

afflne       31   32  i3  37  39 

47   50 

24  'la  44  45  47  52 

74*  m 

IB  33  30  44  52  58 

59  74 

^alophleblum 
aneacens  BH 
caudlforme  I 


Hosted  by 


Google 


212  I   Polypolium  pteiBules  Presl 
na  punctatura    (L  ] 


Chr  G  14  2!  3 

rivulare 
juhidaiii  Hook 
aablanianum    Chrlal 
saelttaefollB 
^chenHH    Harriaetoi 
Schneider!  Cbriat 


phyllomane 

Ch 

flat 

Phjinatodea 

32 

TS 

74 

plcloBoroide 

Christ 

Copel 

Mett                   177 

Mett                 I'lS 

IIW  407 

1          5  16  39  41 

50  56  71   138  4U7 

1                          207 

177 

b  16  33  31  33 

59  73  74   141  178 

m                         167 

Polyatloh 
Polyetiih 

uropAvi!"!"  Wall 

no 

oi<enlnl''  Qm 

palmatuta  Bl 

47  52  56 

fHllu»(ie    Bur 

Zippeill   Bl 

m             25  32  36  44 
in  cculealiim  batjat 

49  121   13« 
123 

arlstatum  ISi")  P 

IS    23 
64    157 

arvifollum      (Kze ) 


Hosted  by 


Google 


Prosaptla  alata 


ToppiQgii   

PseTidixora  auricvlata  MLq  .. 

PSILOTACB^ 

Psllotum  Sw  


7,  13,  23,  33,  50,  fl 


■™,.«,.^...».^,_^ 

459 

Page- 

...        433 

RloboBUs  nflBgLrlcus  Clarke...          81 

polmachy^-     la^iflor 

"  = 

HHACOPIIACB^    . 


Blnmean. 


RHAMNACE^  

RHIZOQONIACE^    .. 

KHIZOPHORACE^ 


Rhlfochoaia  Inciia  DC  .... 
Rhyiifliospora  anomala  S 


cauloo  Fee  '■ 

.    20,  22,  4 

lia    Wind    

I.   Sm 

13,  20,  22,  32,  30,  40,  4 


),  23,  43,  69,  72, 
...  5.  13,  22,  39.  134 


Joan  R.   Br,„- 


Rh/nchoBteglum 


WallliJiiana  Hook  f- 
WalUchUma  Kunth  .. 
Wlghtiana  Hook.  t-.. 
Wliihtiana  Steufl  


Hosted  by 


Google 


RUBIACE^    

302,  428,  434 

....       336 
120, 125 

coTOHi^ug*Li          

RUTACE^    ' 

deb»i>   Puracb   

S 

dtohv'i™^et^''"'  

dipsoeeug  Rottb  

298,  434 

Vm...        282 

Sauraula  *l*ga„6  (CholBy.)  F 

pbHlpplneDgls  Merr 

4ZT,  42g 

....       290 

146,  147 

":..: 

....       432 

digltata  ILlnn.)   Sm 
ScMtanara  etongata  F--Vill.... 

supinuB  unlnodis  Hook,    t.... 
Ternatensls    Miq    

ch       340 

33. 

35.43,44 

pacUysora    Cppel 

15 

SchlzoetBebyum  BculLflora  Mu 

32 

35,  44,  50 
102,  283 

=hin™lB  Kunth   10 

fovelata  Uanoa  

imft^M.   Poir   

...       102 

taleriflm-a  Boeck  

melanoBlachya  R.   B 

255,  263 

llthoBperma  Hoiburgbli   Tbw 

rapillarig  Linn 

98 

Hosted  by 


Google 


Scleria  purpuroo- vagina W  Boec 

INDI 

Page. 

48,89 
*  5, 

X. 

Walp 
STEREO 

Strongylo 

SympHyo 

Sjmploco 
Syngraro 

Syniram 

4til 

Page, 
na  aculeata     {Blume.l 

eumatrenslB   Rel.   

...  10 

arthropterotdea  CbriBt..        167 

subtrtfoUata  Copel 5, 

Waii/ioneiigig   Steud   ... 
wichurai  Boeck  

WillfamslL  Underw  167 

B    dioscoreaetolla    Planch....       268 

plnnatum   J.    Si 

e.).... 

47,  60, 
opel.. 

299 
342 

431 
267 

7,436 
299 

299 
327 

341 

64,85 
43,44 

ruber  Vogel  424 

amp/l" 

SBMATOPHYLLACE^   

:3ACE^    298 

31,  32,  39.  44,  47,  59,  69,  133 
na  aLLamaetolla    (FreBl.)    J. 

th  .... 

Sfiiygatit 

^,:,  ,„„»*flor«s  SW«d  103 

lalifolia  BIflDCO 

Taenitta 
Tapelnld 
Tapeinid 
Tarochia 
Tarrl&la 

23,  25.  30,  33.  44,  48, 

bieebnoideB    Swtz 5.13,135 

um  (Preal.!  C.  Chr 125 

um  plnnatum   (Cav.)   Chr,,..        125 

truncMiloia  Prenl  164 

riedeliana  Oliver  424 

Soros (ooftjis  ki/ltlngiaidea  Sleu 

u:: 

JE     26' 

i 
1 

ainbtgua    (Preel)    Copel    ....      410, 

411,416.417 

angeliclfolLa      (Sebum.) 

Molk    

SPIRIDENTACB^    

= 

angustiUB    (Cbrlst)   (^)pel....       410 
apiifolia  (Sehkiibr.)   Copel.-       410 

Barberi  Copel 410.  IH.  414 

Dryanti  Copel  411.412,417 

i:alcarea    (.1.    Sm.)    Copel...      410, 

ataurogyne    dcbills    (Andrea) 

C.    B 

412,  415 
ChrLstli    Copel    410,412,416 

Bauerllntl  MM8  -. 

aeourrena   (Preal)   Copel  ....      410. 

SG,  SO 

411,412,413 

deveia  (Kze.)  Copel..  410.  412,  415 

36,37 

draoonoptera        (Eaton) 

plnnala    Copel 

gigaatea   (Blurae)   Copel,  410.415 
granditolla  (Preal)  Copel...-      410, 

St        m 

28 

32,39,44,48,49, 

50,  80. 

HLppocrepis   (J(wq.>   Copel.-       410 

Hosted  by 


Google 


462                                           INI 

Page. 

EX. 

Page. 

412,  416 

slauco-tuMum  Hook 
javanlcum    BImne... 

143,  IBS 

Copel    417 

pyiiatferuBi  Linn  ... 

...        142 

melanocaulon    (Bl.)    Copel,.      410, 

■        156 

siifolla    IWiild.l    Copel 410, 

TrlchoBteleum      hamatum      (Doi. 
Molk.)    Jaeg    ... 

...        342 

vasta    (Bl,)    Copel 411 

Telraatlgma     lani:eDlarium      (Roib-) 

Uncarla   pbtlLppLnensIs   Blm«r 

...       305 

THBACE^   38S 

Urophyllura  bataanenae    Elmer    .. 

...       305 

ThelasU  carlnata  Bl  336 

Thmaium       plumuiosum       (noi,      & 

Vaeeinlum  baiiksli  Meir  

-     '430 

Ticoria  oculeafn  280 

whlttordli  Merr  

2B&!  285 

VITACB^  

Vlttarla    57.72 

VJttaria  alternans  Copel  5, 

280,  423 

teroi  Kunth   89 

TTOChj/mene   aautcvtwfotia    Stupt 292 

134.  174 
5,  28.  44 

elongata  Sw  

...      5, 9. 

Hosted  by 


Google 


ThwBlteB 

Vrydagiynsa  albifla  Bl 

Walllchia  oblongKoUa  Griff  

oblangifoliu     tuon     Gri 

Warbureiella  cupresstnoldes  C  Mi 

Webera  avriculata  Wall  

Weinmannfa  hutehlnaonii  Merr.— 
Wlbelia    


illugbaeya  acandent  O.  Kuni 


Zanthoxj/lvm  glan^uloium  T.  ( 

Zeuxine  luionensis  Ames  

ZINOIBERACB^     

ZmteTOSlj/lig  arachnites  Bl  


463 


Hosted  by 


Google 


Hosted  by 


Google 


SE»IFR*LUBIIAIW, 
UNiv.ut"'«»*cn. 

JUI    »  1W 

Vol.  II  DECEMBER,   1907  No.  6 

THE  PHILIPPINE 

JOURNAL  OF  SCIENCE 

EDITED  BY 

PAUL  C.  FREER,  M.  D.,  Ph.  D. 

CO-EDITORS 

EICHAED  P.  STRONG,  PH.  B.,  M.  D. 
E .  D.  MERRILL,  M.  S. 


THE  BUREAU. OF  SCIENCE 

OF  THE 

GOVERNMENT  OF  THE  PHILIPPINE  ISLANDS 


Hosted  by 


Google 


Yn  ]  ltd'  BiOtnmcBl  Labcratorn — Prpl  mlmrj  K  port  of  thP  Arpoaranoe  n  the  Phil 
IpplDp  lsland«  or  B  Disease  Clinically  Resembli  ig  GlaaderE      By  K   P   'itronn   M    D 

No  S  joog  CftBmk^l  Laboratoiy — The  Preparation  of  Benaoji  A  etyl  Peroxide  ana  Its 
Uia  as  SB  Intestlnai  Aatiaeptic  in  Cholera  aad  Dysentery  Preliminary  Notes  By  Paul 
C    Freer   M    D    Ph   D 

No  3  I'OS  Biologicta  Laboratory — -A  Preliminary  Report  oa  Tripaaosomlasls  of  Horses 
in  the  PhUIpplne  Isfand?      By  W   B    Mu=eraie    M    D     and  Norman  fc    Williamson 

Cottle  a'nd  Carabaos"^  the  Philippine  Islands      By  Jams?  W    Jobling    M    D 

No    B    190S    Biologiiat  Lodoioluiv — Trypanosoma  and  Trypano-omiasis    «  th   Special 

Reference  (o  Surra  in  the  Philippine  lalands  By  W  E  Muagraie  M  D  and  Moses  1 
.merican  Element  in  the  Philippine 
cha'aafl  Rubber  of  the  Philippine 

_  i  IflOs'— A'rieBonary'of  "the'Plant  Namei,  of  the  Philippine  Islands  By  Elmer  D 
Merrill    Botanist 

No  9,  190S  Biolojiral  and  6erii  i  Laborafnncs —X  Report  on  Hsmorrbaglc  SeptiCfflmii 
In  Animals  in  the  Philippine  Island"      By  Paul  E  WooUes    M   D    and  J    W    lobling   M   D 

No  10  190S  Bwlogical  Laboiatom — Two  Cases  of  a  Peculiar  Form  of  Hand  Infectio  i 
(Due  to  an  Organism  Retembling  the  Koch  Weeks  Bacillus)  By  John  R  McDl!]  M  D 
and  Wm    B   Wherry   M    D  ,.    , 

No  11  mOS  Biolomcal  LabomtOTV — Entomological  Diiision  Bulletin  No  I  Prellmi 
nary  Bulletin  on  Insects  of  tbe  Cacao  (Prepared  Especially  for  the  Benefit  of  Farmers  ) 
By  Charles  S    Banks,  Entomologist 


i90a— New  or  "Joteworthj 

By  Elmer  D    Merrl!!    Botanis 

By  Penoyer  L    Sherman   ]r 

Ph    D 

No    IS    1903    BioiooHnJ  Laboratorji — Report  on  Some  Pulmonary  Lesions  Prodi 

_  n__,ii >  a *"\gic  SeptiBemia  o£  Carabaos      By  Paul  G    Woolley    M    D 

at  iMbnratotv  —  'L   Fatal    Infection    by   a   Hitherto   Unds 
Bacillus  AureQ"!  Ftetidus      Bv  Maximllfii  Herzog    M    1) 


V(    1^    ISOi^Servm  Lnb .>. —  .  ,, „ -- 

Bast  By  J  W  Jobllne  M  D  an!  Paul  O  Woolle  M  D  Biological  Laboiatnri 
Entomological  Division  liulletin  No  2  The  Austrafiai  Tick  (Boophilus  Austraiis  Fuller) 
in  the  Philippine  Islands      By  Charles  S    Banks    Entomologist 

Wo  15  190i  Btoloo'  ol  and  Beram  Laboratories —neport  on  Bacillus  Vlolaoeus  Ma 
nilffl     A  Pathogenlo  Micro  Organism      By  Paul  G    Woolley    M    D 

Wo  16  1301,  Bioioincal  I  aborat  ry —Protective  Tnorulation  Against  Asiatic  Cholera 
An  EKperlmental  Study      By  Richard  P    Strong   M    D 

Vo   11   ISOi— -Jew  or  hoteworthy  Philippine  Plants  II     By  Elmer  D   Merrill    Botanltt 

No  18  190i  Btolojical  Laboi n<o. v  — I  Amebaa  Their  Cultivation  and  Ltlologi  'iig 
niflcanee  By  W  B  Musgraie  M  D  and  Moses  T  Clegg  II  The  Treatment  o(  Intes 
tlnal  Ammbiasis  (Amcpblc  Dysenterj )  In  the  Tropics      By  W    E    Muagrave    M    D 

No  13  190-1  BioloiKal  Labomtory —Some  Observations  on  the  Biology  of  the  Cholera 
Spirillum      By  W    B    Wherry    M    D  ,„..„.. 

No  SO  190 , —BiOlog  cat  Laboratory  I  Does  Latent  or  Dormant  Plague  Exist  Where 
tie  Disease  Is  Endemic'  By  Maximilian  Herzog  M  D  and  Ch/rles  B  Hare  Se  um 
Laboialory  II  Broncho  Pneumonia  ot  Cattle  Its  Association  with  B  Boiiseptlcui 
By  Paul  G  Woolley  M  D  and  Walter  Sorrell  D  V  S  III  Pinto  (Pafio  Bianco)  By 
Paul  O  Woolley  M  D  Chemnal  laboiatoty  IV  Notes  on  Analysis  of  the  Water  from 
the  Manila  Water  Supply  By  Charles  L  Bliss  M  S  Serar  i  Laboratory  V  Prambresla 
Its  Occurrence  In  Natives  in  the  Philippine  Islands      By  PjuI  O   Woolley    M    D 

No  SI  IJOi  BiBloanat  LnUora ton/ —Some  Questions  Relating  to  the  Virulence  n( 
Micro  Oreanioms  with  Particular  Reference  to  Their  Immuniiing  Powers  By  Richard 
P   Strong   M   D  „  .,, 

Wo   22    110 ,    Bureau  of  Gove  n  ne-at  Laboratoriei  —I    A  Description  ot  the  New  Build 


i   B  olojfal  Laboratorii — Plag 


By  Ma< 


Vo  H  1901,  B  otooi  al  Loftoi  alon;  — Glandprs  m  Diagnosis  and  Preve  tion  (Together 
:ll  a  Report  on  Two  fases  of  Human  Glanders  Occurring  in  Mjnila  ind  Some  Notes  on 
I    Bacteriology    and    Polymorphism    of    Bailerium    Mallei)       Bj     William    B     Wherrv 

Is  from  the  Islands  of  Romblon    S  bu\an    and  tresta  de  OjIIo      B) 

-nuni   t,o i  omlm^ —The   Clinical   and    Pathologlcai    Signlflcanre    of 
„,   -a  P    "itrong    M    I 

No   87   130li  —A  Review  of  the  Identification  rf  the  Species  Described  m  Blanco  s  Flora 
do  FUiplnas      Bjr  Elmer  "    " — '"     "-■--■-■ 

No    US,  190-1  — 1    The  roiypouiaceiK 
Fungi       By  Edwin  B   Copeland    Ph   D  „■,... 

No   ao    HO^  —I    New  or  Noteworthy  Philippine  Plants    III      II    The  Source  ot  Manila 
Bleml      By  Elmer  D    Merrill    Botanist      ,...,,,      J  ,.,  ,   „  ,         „  , . 

No    3}    190      Chemical  Laboratory— I    Autooatalytlc   O6compositlon   ot   Silver   Oxide 
II    Hydration  in  Solution      By  Gilbert  N    Lewis    Ph    D 


I    The  Polypodlaceffi  of  the  Philippine   Islands      II    Edible  Philippine 


—I    Not! 

IcDiU    M    D 
ndol  Ind  Chnlera  Hi 

n  third  page  ot  co^ 


Hosted  by 


Google 


No  SB,  190S  — BMJof/ical  Laboratory  I  Inteslinal  UsmoiThue  s°  a  Fatal  Compllcn 
tion  in  AmiEblt  Dysentery  and  Its  A'isooiation  witb  Liver  Absi-tiSK  By  Richard  P  Strone 
MO  II  The  Action  of  Various  ClifBilial  Substances  upon  Cultures  of  Annebs  By  J  R 
ThomikS  M  D  Bi^uio  Benguet  Butluafol  attd  Seraai  Labui atoms  III  The  Patholofty 
of  Intestinal  Amablasis      Bv  Paul  G    Woolley    M    D     and  W    E    -Muigraie    M    D 

No  SS  11115,  Biol"flnal  Laboratory — Further  ObaervalloQc  on  Plbrin  Thrombosis  in 
the  Glomerular  and  In  OOier  Eeoal  Vessel?  In  Bubonic  PUgne      By  Maximilian  Heriog 

No  SJ,  1905—1  Bird=  from  MlBdoro  and  Small  Adjacent  Islands  II  Notes  on  Threo 
Rare  Luzon  Birds      Bi  Richard  C   McGregor 

No  35  iOO-.  —I  New  or  Noteworthy  Philippine  Plants  IV  11  Notes  on  Cumins " 
Phllippins  Plant'  In  the  Herbarium  of  the  Bureau  of  Government  Laboralorlea  III 
Hackei,  Notes  on  Philippine  Grax'Le?  IV  Ridlev  Scitlmincie  PhilippUiense'i  V 
Clarke      Philippine  Acanthaceie        By  ]<.lmer  D    Merrill    Botanist 

NO  S6  Jflfj— A  Hand  List  of  the  Birds  of  the  Philippine  Islands  By  Richard  C 
McGregor  and  Dean  C  Worcester 

The  previous  publications  of  the  Bureau  were  gives  out  as  bulletin'^  In  serial  number 
pertaining  to  the  ent  re  Bureau  These  publications  If  tUev  are  desired  can  be  obtained 
by  applvlng  to  the  librarian  of  the  Bureau  of  Science  Manila  PI  or  to  the  Director  of 
the  iuneau  of  Science    Manila    P    1      Correspondents  will  confer  a  favor  by  returning  to 


1890  — Descripci6n   flsifa    gei 
D    Enrique  Abella  j  Casarlego   li 

1890  — Memoria  desorlptiva  d. 
Gstudiados  por  la  comisl6n  compt 

y  Vocal  Presidente  D  Anacleto  del  uosarlo  y  Hales  vocaJ  l<'BrmBLEutJCD  v  u  Jose  oe 
Vera  y  Gflmes   Vocal  Mfdico 

189S — Estudto  Descripti\o  de  alguiias  manantiales  mtneralcs  df  Fiilpinas  ejecutado 

D  Jos6  de  Vera  y  Gftmei  H6dico  >  D  Anacleto  dsl  Hosarlo  y  Sales  Farmacfintlco 
precidldo  de  un  prfilogo  escnto  par  el  Excmo  Sr  D  Angel  de  Avil«s  Director  Oeaeral 
de  AdministractOii  Civil 

-  ~  ..._>.,...    ..  ........  g  meses  de  Mario  y 

del  Archiplelago 
itt 
)H    1902)       Charles  H 

J90S,  Bulletm  No  1  — Platinum  and  Associated  Rare  MetaU  in  Placer  Formations 
H   D   MoCaskey   B    S 

J90S— Report  of  the  Chief  of  tbe  Mining  Bureau  of  tbe  Philippine  Island,  Charles  H 
Durrltt 

190S,  Bulletla  No  2— Complete  Liat  of  Sptnish  Mining  Claims  Recorded  fn  the  Mining 
Bureau      Charles  H   Burritt 

190S  BulteHn  No  3  — Report  on  a  Geological  Reconnoissance  of  the  Iron  Region  of 
Angat   Bulacan      H   D   McCaskev    B    S 

Ifldi— Fifth  Annual  Report  of  the  Mining  Bureau      H   n    McCaskey 

1905— Siith  Annual  Report  ol  tbe  Chief  of  the  M  oing  Bureau      H   D    McCaskey 

1905,  B  ""     ■'-     ■       ■ ■'--' ' .  .^-  .. . 


Region    Lepanto    I 


Bulletin  No    5— The  Coal  Deposits  of  Batan  Island      Warren  D    Smith    D    ' 


(For  sale 

at 

Burs 

au  ot  Pr 

intfng. 

) 

I — The  Bontoc  Igorot   bj  Alb 

Pap 

lit  Morccc 

Vol 

m  Allt 

M, 

o  P3  7B 

n    Fart 

S  on  J  Pnrl  ^— The 

baloi 

Dialect 

by  O 

The  Ba 

ilan] 

in    by  Edward  1     Miller      {B 

1  al 

lolu 

Negri  tos  of 

Za 

.mba 

les )      Pai 

?1 

5      Com 

half  M 

Vol 

m— Re 

te  de 

by 

Not 

llated  by  Bureau 

of  Printing 

1— Studies  In  Moro 

Law    a 

llglon 

b) 

M   a 

aleeby 

P! 

,per 

¥l>i5     he 

If  Morocco  Pi  25 

~ 

~^\ 

le  flraf  tou 

r  bulletins  In  the  orn 

Ith) 

logic 

al  series 

,e„  . 

publish 

ed 

by 

The 

Etb^ 

iloglcat 

under  th 

the 

Philippine  MuseUD 

n        T 

he 

logical 

publicat 

roment 

Le 

Hosted  by 


Google 


